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GENERAL INTRODUCTION 
Human dimensions of wildlife management encompass a broad range of disciplines 
and ideas. In wildlife management it is important to understand the economic and social 
values citizens hold regarding their property and wildlife, the individual and social behavior 
of citizens and their communities, how to communicate with those citizens, and how to get 
them involved in the management decisions for the wildlife resources within their state 
(Decker et al. 2001). Historically Euro-American settlers to Iowa viewed predators as 
competitors for wild game, as consumers of livestock, and shot them when encountered 
(Dinsmore 1994). As a result of this unregulated shooting, several species of mammalian 
predators were extirpated from Iowa (Dinsmore 1994). During the past century, wildlife 
management and public involvement in it have evolved (Decker et al. 2001). Our study 
assessed the knowledge of a sample of Iowa residents, and their attitudes toward predators 
with an emphasis on evaluating rural versus urban differences. Rural residents may have a 
different perception of some predators because they may encounter them more often than 
urban residents. In addition, rural residents may be predisposed to predator encounters or 
issues if they own pets or livestock that are not confined (Conover 2001). In addition to 
surveying the Iowa public, a second project gathered information regarding bobcat 
observations from Iowa residents who had observed a bobcat in Iowa during the past five 
years. This project was used as an example of public involvement contributing to the 
management planning process for a rare predator in Iowa. 
Thesis Organization 
Chapter 1 is a manuscript to be submitted to the Wildlife Society Bulletin. The 
authorship of the manuscript is anticipated to be as follows: Anne E. Avery and James L. 
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Pease. Dr. Pease was the major professor on both projects presented in this thesis. Chapter 
is a manuscript to be submitted to the Proceedings of the Iowa Academy of Science. The 
authorship of the second manuscript is anticipated to be as follows: Anne E. Avery and 
James L. Pease. In addition to the two main chapters, there is a general introduction and a 
general conclusion, each with relevant literature cited at the end of each section. The 
appendices are the survey tools used in the two projects. 
Literature Cited 
Conover, M. R. 2001. Resolving human —wildlife conflicts: the science of wildlife damage 
management. Lewis Publishers, Boca Raton, Florida, USA. 
Decker, D. J., T. L. Brown, and W. F. Siemer, editors. 2001. Human dimensions of wildlife 
management in North America. The Wildlife Society, Bethesda, Maryland, USA. 
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CHAPTER 1. AN ASSESSMENT OF IOWA RESIDENTS' KNOWI.F.DGE OF AND 
ATTITUDES TOWARD PREDATORS 
A paper to be submitted to the Wildlife Society Bulletin 
Anne E. Avery 
Department of Natural Resource Ecology and Management 
Iowa State University, 124 Science II 
Ames, IA 50011-3221 
515/294-7222; Fax: 515/294-7874; E-mail: avery_wildlife @ yahoo.com 
Anne E. Avery, Department of Natural Resource Ecology and Management, Iowa State 
University, Ames, IA 50011, USA, avery_wildlife C~ yahoo.com 
James L. Pease, Department of Natural Resource Ecology and Management, Iowa State 
University, Ames, IA 50011, USA. 
Abstract 
Several species of predators are increasing in number in neighboring states and 
individuals are being observed in Iowa, including bobcat (Felis rufus), black bear (Ursus 
americanus), and cougar (Felis concolor). Twenty-five hundred Iowa residents were 
surveyed to assess their knowledge of and attitudes toward predators. We tested the 
hypothesis that there is no difference between rural and urban Iowa residents' knowledge of 
and attitudes toward predators. Knowledge of residents' attitudes can assist wildlife 
managers in formulating management plans for these species. Aself-administered mail 
survey, using a modified Diliman approach, was sent to 1250 rural and 1250 urban Iowa 
adult (_>18 years) residents in the spring of 2002. Five hundred fifty-four people responded 
fora 22% response rate. Rural and urban respondents did not differ in their knowledge of or 
attitudes toward most predators listed. Respondents were fairly knowledgeable about which 
predators occur in the wild in Iowa. In general, the survey respondents were: 1) not fearful 
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of most predators, 2) favorable toward having most predators in Iowa, and 3) favorable about 
providing some habitat somewhere within the state. Black bears, cougars, and poisonous 
snakes were not wanted. Wolves (Canis lupus), however, were favored by urban residents 
who wanted them in the state, but not in their own community, while rural residents did not 
want them in the state. Follow-up research, educational efforts, and management 
implications are discussed. 
Key words: attitudes, human dimensions, Iowa, knowledge, predators, public opinion, survey 
Introduction 
Background 
Human dimensions of wildlife management have become more prominent during the 
last 20 years (Manfredo et al. 1996). Manfredo and colleagues (1996:54) define human 
dimensions as "an area of investigation which attempts to describe, predict, understand, and 
affect human thought and action...". Human-wildlife problems can be described in several 
ways including: humans negatively affecting wildlife with degrading behavior (i.e. habitat 
destruction); the wildlife negatively impacts, or is perceived to negatively impact, people or 
their property; or the wildlife-focused behavior of some people prompts a negative reaction 
by or interaction with other people (e.g. feeding wildlife in National Parks) (Decker and 
Chase 1997). Solving these types of issues requires each wildlife agency to have knowledge 
of the resource, but also knowledge of how people perceive and use the resource. Combining 
sociological perspectives with biological research improves wildlife management plans and 
agency support by residents. However, agency biologists may have a difficult time applying 
and evaluating the social perspectives of residents with the biological data of the resource, 
therefore integration of human dimension specialists into the agency is beneficial (Decker et 
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al. 1989). To effectively generate management goals, objectives, and plans, an agency must 
not only identify wildlife problems and how to solve them, but must also understand the 
human preferences and anticipate the human responses/reactions to those management 
actions (Decker et al. 1989). 
Much of the existing literature on public attitudes toward predators has focused on 
large species such as wolves (Canis lupus) (Bath 1991, Kellen 1991, Lohr et al. 1996, Pate et 
al. 1996, and others), cougars (Puma concolor) (Wolch et al. 1997, Manfredo et al. 1998, 
Riley and Decker 2000, Gigliotti et al. 2002), and grizzly bears (Ursus arctos) (with wolves 
and cougars) (Kellen et al. 1996, MacCracken and O'Laughlin 1998, Wilmot et al. 2002). 
Attitudes toward meso-predators (i.e. mid-size carnivores- including coyote, bobcat, fox and 
others of similar size) were usually investigated in conjunction with the evaluation of 
attitudes toward management actions and tools (Conover 1998, Duda and Young 1998, 
Brooks et al. 1999, Reiter et al. 1999), or wildlife damage (Schaefer et al. 1981, Craven et al. 
1992, Messmer et al. 1999). To the best of our knowledge, attitudes about other predator 
groups (i.e. reptiles, amphibians, fish, and invertebrates) have not been assessed. 
History of predators in Iowa 
Iowa became a state in 1846, but was opened to Euro-American settlers in 1833 
(Dinsmore 1994), who proceeded to convert more than 95% of the landscape to agricultural 
uses. Most settlers viewed wildlife as fresh meat, hides, or as competitors to or predators of 
their livestock or crops, and therefore removed most wildlife they encountered (Dinsmore 
1994). 
Historically there were 68 mammal, 186 bird, 45 reptile, 21 amphibian, and 136 fish 
species native to Iowa (Dinsmore 1994). Of the 68 native mammal species, 20 species were 
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predators including canids, felids, mustelids, and the black bear (Ursus americajzus) (Bo~Jles 
1975). Ten of the native mammalian predators were extirpated (Dinsmore 1994) and many 
others experienced drastically reduced populations due to habitat conversion/loss and direct 
hunting or trapping (Bowles 1971). Settlers impacted many avian species (17 extirpations) 
by altering the habitat or taking birds for food, but those documented as impacted were not 
raptors (Dinsmore 1994). Three other taxonomic groups (i.e. reptiles, amphibians, and fish) 
experienced changes in population size as the habitat was degraded or removed, but of those 
three groups only fish experienced extirpations (7 species) (Menzel 1981, Dinsmore 1994). 
Some of the extirpated or reduced predator populations (i.e. bobcat Felis rufus, cougar, and 
black bear) are increasing in surrounding states and are beginning to be observed more 
frequently in Iowa (R. Andrews, Iowa Department of Natural Resources [IDNRJ Furbearer 
Biologist, personal communication). Species that were extirpated from Iowa do not have any 
status or official recognition within Iowa, and therefore no management plans. Hence, if a 
person encounters one of these species they are able to remove the animal without penalty, 
which eliminates any opportunity for that species' recovery in Iowa. Species that were not 
extirpated but underwent severe population decline, such as bobcat, were listed as State 
Endangered, Threatened, or Special Concern, and are afforded legal protection within the 
state. Since there have been so few individuals of these species, there have been no 
management plans in place for them, but informal records have been kept and contributed to 
changing their status. For example the bobcat was upgraded from State Endangered to State 
Threatened by the use of such data (Iowa Natural Resource Commission Minutes December 
2001). If these species are to recover within the state, their status must be acknowledged and 
management plans initiated, and in some cases species may be actively re-introduced, like 
the river otter (Lutra canadensis) (R. Andrews, IDNR Furbearer Biologist, unpublished 
report). 
Before species can be allowed or encouraged to return on their own, or actively re-
introduced, managers should be aware of whether or not those species are wanted by the 
Iowa public. Without public awareness and support, predator recovery programs can fail 
(Hook and Robinson 1982). 
As more species were displaced or lost to settlement and industrialization across the 
country, a new wave of environmental consciousness emerged and became prominent in the 
late 1800s and early 1900s with the establishment of national parks, national forests, and 
national wildlife refuges (Bolen and Robinson 1999). That sentiment carried through the 
20th century with varying intensity but is still present today. In Iowa, many landowners are 
interested in and taking action to restore prairies, wetlands, and woodlands to their land, and 
as such may be interested in restoring native wildlife species, including predators, to their 
lands. The Iowa public must be surveyed to determine if this desire exists. The study 
described here addresses one facet of this situation, that of Iowa residents' knowledge of and 
attitudes toward predators. 
In addition to assessing attitudes toward predators in general, we wanted to determine 
if differences exist between rural and urban residents' knowledge of and attitudes toward 
predators. Other surveys have indicated that there is a rural-urban difference in attitudes 
toward wildlife (Mankin et al. 1999), with rural residents attitudes being less favorable than 
those of urban residents to the presence of some predators (i.e. wolves) (Pate et al. 1996). 
For our purposes, rural was defined as any community with less than 10,000 residents, 
including small towns, rural-farm, and rural-non-farm, and urban was defined as any 
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community with 10,000 or more residents. Rural residents tend to own more land than urban 
residents, and because most of Iowa is in private land ownership, it will continue to be 
important to determine what landowners think about different wildlife species that they may 
encounter. As the rural community of the state evolves (Conover and Messmer 2001) 
tending to become more urban with fewer rural landowners living on the land they own, their 
attitudes toward wildlife may change. In general, most decision and policy makers are in 
urban areas, but decisions related to wildlife management have a greater impact on rural 
residents. Our hypothesis was that there would be no difference between rural and urban 
Iowa residents' knowledge of and attitudes toward predators. This article summarizes the 
survey tools used, the results obtained, and potential implications for managing predators in 
Iowa. 
Methods 
Survey development 
To assess Iowa residents' knowledge of and attitudes toward predators, a mail survey 
was developed and implemented in spring 2002. The survey instrument was designed at 
Iowa State University (ISU) in the Department of Natural Resource Ecology and 
Management and reviewed by the ISU Statistics Laboratory Survey Section. ISU Office of 
Human Subjects Research granted approval for the questionnaire prior to testing and 
distribution of the survey (IRB ID Number 02-412). Three rural and three urban residents 
from neighboring counties tested the survey to examine question clarity and bias, content and 
flow, and completion time (Salant and Dillman 1994). These individuals' names were 
provided by the county extension directors of neighboring counties, and agreed to assist with 
the pre-test of the survey. Modifications were made in accordance with the examiners' 
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feedback to improve the flow of the questions. The final survey was 11 pages containing ?0 
questions, most with multiple sub-questions, and took approximately 20 minutes to complete. 
Sampling 
We wanted to assess the differences in knowledge and attitudes between rural and 
urban Iowa residents; therefore, we used a stratified random sampling approach. The ISU 
Statistics Lab suggested a sample size of 2500, 1250 rural and 1250 urban residents. A 
randomized list of names, addresses, and phone numbers was purchased from Survey 
Sampling, Inc. (Survey Sampling International, Fairfield, CT), which supplies names from 
the public white-pages telephone directory. Our study was limited to those residents with 
working telephone numbers listed in the directory. The rural-urban division was based on 
zip codes provided to the company. Zip-code delineation was made by referring to the zip-
code map for Iowa. Any zip codes that were associated with urban centers (>_ 10,000 
residents) were included in the urban category, and all other zip codes were considered rural. 
A concern with using an unsolicited mail survey is the randomness of an individual in the 
household who will complete the survey and avoid a gender or age bias (Dillman 2000). In a 
letter that accompanied the survey, we asked that an adult (>_ 18 years of age) in the 
household with the most recent birthday complete the survey. This increased the randomness 
of the sample. 
Residents were contacted via a modified Dillman mail survey method (Salant and 
Dillman 1994, Dillman 2000). This modified method excluded an advanced notice letter, 
which would inform the recipients of the survey and when it would be arriving. The first 
copy of the survey and the cover letter (i.e. the first mailing) were mailed on 4 April 2002 to 
2500 Iowa residents (Appendix A). One week later a reminder post card was sent to all, 
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thanking those who had responded and reminding those who had not to please do so 
(Appendix B). The final copy of the mail survey was mailed on 2 May 2002 to those who 
had not yet responded, with a revised reminder cover letter (Appendix C). Survey responses 
were accepted until mid-July 2002, after which no further responses were received. No 
additional mailed correspondence was used. 
Questionnaire components 
The survey instrument was created based on questions to assess knowledge of and 
attitudes toward predators in Iowa. Knowledge questions included: which species occur in 
the wild in Iowa and animal diets —which species are carnivores, etc. Attitude questions 
included: fear of different species, for yourself or livestock or pets; wanting/not wanting a 
species in Iowa; allowing animals to re-colonize the state, or be re-introduced; and providing 
habitat for different species. Demographic questions were designed to describe the sample 
group, and included the following: age, gender, occupation, level of education, where they 
currently live, and where they lived as a child (<15 years of age). Other questions were 
related to their activities, such as acres of land owned, livestock, and wildlife related 
activities, which may give some insight into how they perceive wildlife. 
Non-response bias assessment 
To determine if the mail survey respondents were different from non-respondents, we 
conducted a "non-response bias" telephone survey of 100 Iowa residents (50 rural and 50 
urban, based on zip code) who did not complete and return the mail survey they received. 
This phone survey was approved as an amendment to the ISU Office of Human Subjects 
Research IRB ID Number 02-412. More than 300 residents were contacted until 50 of each 
strata responded to the phone survey questions. This sample of residents was randomly 
11 
chosen (using a random numbers table) from the list of non-respondents to the mail survey. 
The phone survey contacts were made in October and November 2002. 
Non-respondents were only asked three questions: one regarding the person's desire 
to have a given species in Iowa, the second regarding species returning or being reintroduced 
to Iowa, and the third question asked about respondents' activities related to the outdoors and 
wildlife. The rest of the phone survey consisted of demographic questions identical to those 
of the mail survey, except occupation was omitted. The first three questions of the phone 
survey were shortened from the mail survey, so as not to keep the person on the phone more 
than 10 minutes (Appendix D). 
Data analysis 
The mail and phone survey response data were analyzed using Microsoft0 Excel and 
JMP 5.0 Statistical Software (Sall et al. 2001). The questions were tested for rural-urban 
differences using a Z-statistic of equal proportions (Ramsey and Schafer 1997). 
Results and discussion 
Mail survey 
Survey respondents. Five hundred fifty-four mail survey recipients responded 
between 7 April and 7 July 2002 for an overall response rate of 22%. Men and women did 
not respond in equal proportions, but rural and urban men responded almost equally (52.1 % 
and 47.9% respectively), as well as rural and urban women (49.4% and 50.6% respectively). 
Sixty percent of the respondents were over the age of 50 (n=330), with nearly equal 
proportions of rural and urban respondents (51.5% and 48.5% respectively). Almost 37% of 
respondents were retired, while an additional 18.8% were classified as "other" employment, 
which included written-in occupations such as medical, construction, art, advertising, author, 
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transportation, and disabled. The somewhat large proportion of older and retired respondents 
may be a result of the survey method used (i.e. mail), and that segment of the population may 
have more time available or were more willing to complete such a survey. Respondents to 
the mail survey over the age of 61 comprised 39.5% of the sample, while phone survey 
respondents in that age category comprised 29% of that sample, both of which are larger than 
the state proportion of adult Iowans 62 yrs or older (23.1%) (U. S. Bureau of the Census, 
Census 2000). 
A small percentage of mail survey respondents work in agriculture (5.3%), which is 
similar to the percentage of state residents 16 years or older who work in agriculture (4.4% - 
this percentage applies to persons employed in agriculture, forestry, fishing, hunting, and 
mining) (U. S. Bureau of the Census, Census 2000). The only employment categories in our 
survey with rural-urban differences were "business —non-agriculture" (12% and 19.7%, p = 
0.014) and "agriculture" (7.8% and 2.7%, p = 0.008). There were more urban respondents in 
the former, and more rural respondents in the latter, as expected by the nature of the work 
and their locations. We were unable to make comparisons between the mail survey 
respondents and the non-respondents, and the non-respondents with the state census because 
the non-respondents were not asked about their employment. 
More than 90% of the respondents had attained either a high school (32.1 %) or 
college education (61.2%). More rural than urban respondents attained a high school 
education (36% and 27.2% respectively), whereas more urban than rural respondents 
continued on to complete college (24.6% and 17.3% respectively) or went to graduate school 
(17.5% and 8.8% respectively). The mail survey and the non-response survey had low 
percentages of respondents < 30 years old, 4.5% and 11.0%, respectively. The inconsistency 
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in age distribution categories between the mail survey and the state census prohibited 
comparing proportions of highest education level attained. 
Beyond the education and employment differences noted above, there weren't any 
demographic differences between rural and urban mail survey respondents. There were 
differences in the percentage of mail survey women respondents (30.2%) and the 2000 
Census data of women in the population (50.9%), and for non-respondent-survey women 
(59.0%). There was also a difference in the percentage of men who responded to the mail 
survey (69.8%) compared to those in the population (49.1 %), but there was no difference in 
the proportion of men who participated in the non-response phone survey (41.0%) and the 
population. More men responded to the mail survey, whereas more women participated in 
the non-response phone survey, but the state population is nearly equally divided between 
men and women (49.1 % and 50.9% respectively) (U.S. Bureau of the Census, Census 2000). 
More men may have responded to the mail survey than the phone inquiry for several reasons. 
The topic may have been more interesting to men, or men may have felt knowledgeable 
about the topic and thus responded proportionately more. In addition to gender differences, 
the proportion of rural and urban residents in the mail survey and phone survey differed from 
that in the state population. More than 60% of Iowa residents are urban (61.1%) (U.S. 
Bureau of the Census, Census 2000), whereas 48.9% of the mail survey respondents were 
classified as urban, and 50% of phone survey respondents were urban, suggesting that urban 
residents were underrepresented in our survey. 
Overall, there were no differences between the proportion of rural and urban 
respondents within each survey type, but there were proportional differences between rural 
and urban residents and the state population. There were differences between gender within 
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each survey type, but not within the population. Using several survey tools in combination 
(e.g. phone surveys for women and urban residents, and mail surveys for men and rural 
residents) may generate a more representative sample of the population. 
Knowledge. The first question asked the survey participants "Does this species occur in 
the wild in Iowa?" and to respond with "yes", "no", or "don't know". If the response was left 
blank, that was considered anon-response and was reflected in the number responding to the 
question (Table 1). 
There were only three differences between rural versus urban respondents' knowledge 
of which species occur in the wild in Iowa. More rural than urban respondents knew of mink 
(Mustela vison) occurring in Iowa; however, both groups had a high percentage correct and 
number responding to that question. More urban than rural respondents knew of the brown 
recluse spider (Loxosceles reclusa) occurring in Iowa, but both groups had < 51 %correct 
responses with high numbers responding. In addition, approximately half of the rural 
respondents and one-third of the urban respondents chose "don't know" that the brown recluse 
spider occurs in the wild in Iowa (Table 1). 
Respondents may not have been very knowledgeable about some species compared to 
others (e.g. Blanding's turtle Emydoidea blandingii compared to raccoon Procyon lotor), but 
for each species the knowledge level was similar between rural and urban respondents. For 
several predators, more respondents "did not know" if the species occurred in the wild in 
Iowa, than those that answered correctly (e.g. ocelot Felis pardalis, short-tailed weasel 
Mustela erminea, masked shrew Sorex cinereus, Indiana bat Myotis sodalis, Blanding's turtle, 
and brown recluse spider) (Table 1). Respondents may have viewed this as a trick question 
since many of the species were listed as a general common name, while others were listed as 
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very specific common names (e.g. coyote Canis latrans versus Indiana bat or Blanding's 
turtle). In addition to the name differences, some species are more rare or secretive than 
others, and have more narrow distributions within the state and country, which may restrict 
the direct observation or awareness of these species. 
More than 75% of respondents recognized the exotics on the list (e.g. tiger Panthera 
tigris, hyaena Hyaena hyaena, python Python sp., tarantula Eurypelma californicum, and 
dingo Canis lupus dingo) as not occurring in Iowa, but approximately 50% of respondents 
were unsure whether the ocelot was found in the wild in Iowa (Table 1). Some respondents 
may not have known the difference between a bobcat and an ocelot. Bobcats were once 
common in Iowa, but nearly extirpated (Dinsmore 1994), and are now being observed more 
frequently and are receiving press attention (Chapter 2). 
The second knowledge question asked about what each animal eats (Table 2). The 
categories to choose from were: "carnivore" =only eats meat (mammal, bird, or fish meat), 
"omnivore" =eats meat and plant material, "insectivore" =only eats insects, "herbivore" _ 
only eats plant material, and "don't know" what this animal is or what it eats. There were 
rural-urban differences for five species for "correct" or "don't know" responses. More urban 
than rural respondents did not know what raccoons eat, but of those who responded to the 
question this was a small percentage. Although more rural respondents knew what mink eat, 
and more urban residents chose "don't know", nearly 40% of rural and urban respondents 
answered incorrectly. Responses for the opossum were similar, except 20-25% of rural and 
urban respondents answered incorrectly. More urban than rural respondents knew what 
eagles eat, but those answering correctly was greater than 60% for both. The last rural-urban 
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difference was for the pelican (Pelecanus erythrorhynchos), where more urban than rural 
respondents answered correctly, which was more than 50% for either group (Table 2). 
In general, rural respondents were knowledgeable of most of these species diets 
except for the mustelids, European starling, ladybug, and praying mantis, where <50% of 
respondents answered correctly. Urban respondents were knowledgeable about most of these 
species except for the mustelids, European starling, and ladybug, where <SO% of respondents 
answered correctly. Less than 36% of rural respondents and <38% of urban respondents 
chose "don't know" for any given species. The greatest percentage of incorrect responses 
from both groups was for the river otter and mink, but in general, <40% of respondents 
answered incorrectly for any species (Table 2). 
Attitudes. One attitude question was intended to assess respondents' type of fear 
should they or their property (i.e. livestock or pets) encounter each predator. Rural versus 
urban residents' fear differed for seven of the 23 predators listed (Table 3). Urban residents 
had a greater fear for themselves than rural residents had regarding an encounter with a black 
bear. Approximately 50% of both rural and urban residents chose "fear for self, livestock and 
pets". Rural respondents had a greater fear of skunks (Mephitis mephitis) and wolves than 
urban residents in regard to the safety of livestock and pets. However, the dominant response 
(>50%) for skunk from each group was "no fear", while the dominant response (37%) by 
both groups for wolves was "fear for self, livestock and pets" followed by "fear for livestock 
and pets" (35% rural, 27% urban) (Table 3). Rural respondents' livestock and pets may have 
more exposure to skunks than urban residents' pets, hence the greater fear of an encounter, 
but the fear is possibly for skunk spraying or rabies transmission rather than predation on the 
livestock or pets. Although there currently are no wolves in Iowa, people were asked to 
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speculate on their type of fear in an encounter, which could occur anywhere. The highest 
type-of-fear response category for wolves was equal, but relatively low, between rural and 
urban respondents (i.e. "fear for self, livestock and pets" 37% each), suggesting there are still 
diverse feelings about wolves by Iowa residents. Some respondents may not have been 
aware that there have been no confirmed wolf attacks on humans, other than by rabid 
animals, in North America, but were aware of the threat of wolves to livestock and pets 
(Mech 1970). In a nation-wide survey, Kellert (1985) found that rural residents had negative 
views of wolves, whereas urban residents had equally positive views of wolves. Lohr et al. 
(1996) found that more educated, larger-town residents who did not hunt big-game had a 
positive attitude toward wolves in New Brunswick, which is similar to Iowa residents with 
76% of mail survey respondents as non-hunters of big-game. Minnesota Twin-Cities 
residents expressed a more favorable attitude toward wolves than did northern Minnesota 
(i.e. more rural) residents (Kellen 1986). In Iowa, rural respondents feared mink more often 
than urban respondents, regarding self, livestock and pets, but the most frequent response 
was "no fear" by each group with more than 70% response for that category (Table 3). 
Although there was a difference between rural and urban respondents for the fear category of 
"self, livestock and pets", the actual number of respondents to that category was very low (16 
rural, 6 urban), therefore not contributing greatly to the overall opinion of survey respondents 
regarding mink. Most respondents in each group did not fear opossum (Didelphis 
virginiana), river otter, and praying mantis (Tenodera aridifolia), but there were some 
differences in the proportion of rural and urban respondents who chose the "no fear" 
category. Although, survey respondents did not fear praying mantis, there was a difference 
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in the proportions of rural and urban respondents who did not know what a praying mantis 
was (28% rural, 19% urban) (Table 3). 
Rural and urban residents did not demonstrate an attitudinal difference for any of the 
remaining predators asked about in the "fear" question (Table 4). In all but one species, rural 
and urban respondents had the highest responses for the same fear type. Bobcat was the only 
species to receive a difference in the highest response choice between rural versus urban, but 
the highest choices for each group were nearly equal (Table 4). In general, the highest rural 
and urban responses were "no fear" for each species except for those which have been 
documented as having harmed or killed humans, livestock or pets (Tables 3 and 4). For 
example, wolves in Minnesota as taking some livestock, but scavenging more livestock than 
they take (Mech 1981); coyotes attacking children in national parks (Carbyn 1989) and 
adults, children and pets in suburban areas (Baker and Timm 1998), and livestock (Schaefer 
et al. 1981, Neale et al. 1998); black bear and grizzly bear attacks on humans and livestock 
(Herrero 1985); bobcat scavenging livestock (Neale et al. 1998); cougar attacks on humans 
(Beier 1991), livestock and pets (Aune 1993, Davies 1993, Mansfield 1993, Tully 1993); and 
poisonous snakes biting humans (Conover 2001). 
Rural versus urban responses were different in at least one category for all but five 
predator species regarding each respondent's level of desire to have each predator in Iowa 
(Tables 5 and 6). The species that the proportion of rural and urban respondents' attitudes 
differed for the first category (i.e. I want them in Iowa and in my community) were wolf, 
coyote, fox (Vulpes vulpes), badger (Taxidea taxus), mink, weasel (Mustela sp.), ladybug, 
and praying mantis. More urban than rural respondents favored ladybugs and praying 
mantids in their community, whereas more rural than urban respondents favored the other 
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species in their community. For all of the species where there was a difference between the 
proportion of rural and urban responses for the second category (i.e. I want them in Iowa, but 
not in my community), a greater proportion of urban respondents chose this response. Other 
rural-urban differences within this question were the proportion of respondents who were 
neutral toward hawks, who did not want opossum or ladybugs in Iowa, and who wanted 
wolves, skunk, and praying mantids removed from Iowa. The latter three options (i.e. 
neutral; not wanted in Iowa; and remove from Iowa) were chosen by a small proportion 
(<15%) of respondents (Table 5). 
For many predators, rural and urban respondents chose the same category more than 
the other categories, but in some cases the rural highest response was not the same as the 
urban highest response (Tables 5 and 6). In addition, the highest chosen category may not 
have been chosen by more than 40% of the respondents. For example, the highest response 
category for the large predators (i.e. black bear, wolf, and cougar) was they are "not wanted 
in Iowa, but should not actively be eliminated", and for each of these species the range of 
responses was 23 to 38% (Table 5). In general, the responses for these three species was not 
evenly distributed among the five categories, but 75-80% of the respondents chose one of 
three categories — "I want them in the state, but not In my COn1Illunity"; "Neutral/ I have no 
opinion"; or "I don't want them in Iowa, but don't actively eliminate them". 
Attitudes by survey respondents were generally favorable for predator species that 
could be considered "pests", which include but are not limited to coyote, raccoon, skunk, 
opossum, badger, bats, and non-poisonous snakes. Favorable responses included these two 
categories: "I want them in Iowa and in my community"; and "I want them in the state, but 
not In my C0111Illunity". Survey respondents' attitudes toward coyotes being present were 
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50% favorable by rural respondents and 55% favorable by urban respondents. The remaining 
species also received mostly favorable responses: raccoon — 69% rural and 78% urban; skunk 
— 51 %rural and 65% urban; opossum — 61 %rural and 70% urban; badger — 56% rural and 
58% urban; bats — 56% rural and 64% urban; and non-poisonous snakes — 66% rural and 
72% urban. overall, the survey respondents were favorable to having potential "pest" 
species as well as other predators in the state, except for black bears, wolves, cougars, and 
poisonous snakes, which received 40% or more of the responses in the "don't want" or 
"eliminate" categories. 
Rural and urban respondents only agreed on all categories for five species for the 
desire to have these predators in Iowa (Table 6). The raptors were the most highly favored as 
wanting them in Iowa and in the community, whereas poisonous snakes were least favored to 
have in Iowa. Raptors may seem non-threatening to humans and their livestock or pets, 
whereas poisonous snakes have been known to kill people and animals around the world 
(Conover 2001), though few or none in Iowa. The positive "acceptance" of bats and non-
poisonous snakes by nearly half of the respondents may be seen as a victory for the more 
positive press and education efforts about them in the past two decades (Kellert 1979). 
Throughout Iowa's history since Euro-American settlement and agricultural 
development many species, in particular predators, were hunted to extirpation or lost habitat 
and prey and became rare in Iowa (Dinsmore 1994). Some of these predators (i.e. black bear, 
cougar, bobcat) are currently expanding their ranges in surrounding states, and have been 
documented in Iowa over the last few decades (R. Andrews, IDNR Furbearer Biologist, 
unpublished data). The river otter has been successfully re-introduced to Iowa (R. Andrews, 
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IDNR Furbearer Biologist, unpublished data). Survey respondents were asked about their 
attitudes toward each predator species returning or being re-introduced. 
Rural versus urban respondents differed in their attitudes for two of the 13 species 
listed, and the categories of attitudinal difference were not the categories of highest response 
(Table 7). Species which respondents felt should be allowed to return on their own, as 
suggested by the highest response category, were gray wolf (urban choice), gray fox 
(Urocyon cinereoargenteus), bobcat, spotted skunk (Spilogale putorius), long-tailed weasel 
(Mustela frenata), common loon (Gavia immer), and barn owl (Tyto alba) (Tables 7 and 8). 
All of these, except the gray wolf, still exist in Iowa but in low numbers. Respondents may 
enjoy the idea of having these predators back in Iowa and are not necessarily threatened by 
them, but the respondents do not want special efforts made to bring them back into the state. 
Respondents were considered as being favorable toward the species if they chose any 
of the following responses: "This species should be allowed to return to Iowa on its own", 
"This species should be actively re-introduced to Iowa", or "This species should be allowed 
to return on its own and be re-introduced". If the sum of these three response categories was 
>75% (of those that responded to the question), then the species was considered strongly 
favored, if 50-75%, then moderately favored, and if <50%, then not favored. Predators that 
were strongly favored were gray fox, common loon, and barn owl. Predators that were 
moderately favored were gray wolf, bobcat, spotted skunk, and long-tailed weasel. Predators 
that were not favored were black bear, cougar, and prairie rattlesnake (Crotalus viridis). For 
three other predators, the now uncommon mud puppy (Necturus maculosus), grass pickerel 
(Esox americanus), and the rare Blanding's turtle, 50% or more of the respondents chose the 
"I don't know of this animal" category. Therefore, because they do not know of these species 
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it is unknown whether or not the respondents are in favor of having them in Iowa. Overall, 
the respondents did not feel that any of these species should be re-introduced to Iowa. On 
average, lO% of rural and 11.6% of urban respondents chose the re-introduce option, and 
15.5% of rural and 15.1% of urban respondents chose the return and re-introduce option. 
Neither of these categories was the highest response for any species (Tables 7 and 8). 
The third attitude question addressed to survey respondents was somewhat hypothetical 
because it asked respondents to answer regardless of land ownership, and some of the response 
choices were as if the respondent owned land in Iowa. The response choices were: "I actively 
provide special habitat for this species on land I own or operate"; "I am willing to provide 
special habitat on land I own or operate"; "I don't provide special habitat, but the species is 
present on my property"; "Public Wildlife Agency should provide habitat in or near my 
community"; "I think habitat should be provided somewhere in Iowa for this species"; "I don't 
think habitat should be provided for this species in Iowa". Rural and urban respondents 
demonstrated a difference of opinion or action in at least one category for 14 of the 24 species 
listed (Tables 9 and 10). All of the predators in Table 9, except for the river otter, were 
"present, although no special habitat was provided", more often on rural properties than urban 
properties. More urban than rural respondents felt that habitat should be provided somewhere 
in Iowa or that the public wildlife agency should provide habitat in or near their community for 
coyote, fox, skunk, badger, weasel, opossum, and hawk. In most cases one of these two 
categories was the highest response category for that species (Table 9). 
For the "providing habitat" question, a species was considered highly favored if 
>75% of the total respondents who answered the question chose one of the first five 
categories listed above. A species was considered favored if 50-75% chose those answers, 
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and not favored if <50% chose those categories. The highly favored predators included fox, 
raccoon, badger, skunk, river otter, mink, weasel, opossum, shrew (rural), bald eagle 
(I~aliaeetus leucocephalus), hawk, and owl, spider, ladybug, North American bats, and non-
poisonous snakes. The favored predators included coyote, bobcat, shrew (urban), skink, and 
praying mantis. The wolf was at the low end of the favored scale, while the other large 
predators, black bear and cougar, and poisonous snakes were not favored. Poisonous snakes 
were the least favored of all of the predators listed (32% of rural and urban respondents rated 
them positively). The average number of respondents for each species was 516 out of a 
possible 554 (93%) ,however, not all respondents answered regarding skink and shrew, 
which had 435/554 (78.5%) and 479/554 (86.5%) respectively. Some written comments 
regarding this question were of the nature that "there is no suitable habitat left in Iowa" for 
species such as black bear, wolves, and cougars, and therefore the question seemed moot. 
Other respondents commented that several of the species listed (i.e. coyote, raccoon, badger, 
skunk, opossum, ladybug, and bat) "don't need special habitat", and therefore no effort 
should be made to provide habitat for them. In general, the survey respondents were 
favorable about providing habitat for all of the listed predators, except those that could 
potentially harm them or their domesticated animals. 
Additional questions posed to mail survey respondents asked whether they owned 
multiple acres of land and livestock, if they participated with any non-government, 
government or sportsman's groups, and if they participated in any outdoor activities such as 
hunting, camping, etc. Thirteen percent of the rural multiple-acre landowners raise livestock, 
whereas eight percent of the urban multiple-acre landowners raise livestock. Urban livestock 
owners tended to raise chickens, cattle, and horses, and sheep. Rural livestock owners raised 
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cattle, horses, hogs, and chickens, and sheep. Fifty percent of rural and urban livestock 
owners practiced a combination of confinement and pasture management of their livestock. 
Depending on the specific situation for each livestock owner, he/she may already have been 
managing against predation, but these residents' opinions must be considered when designing 
management plans for predator recolonization or re-introduction in Iowa. These landowners 
must be provided with information about techniques they can practice to reduce the potential 
of a depredation event. 
Participation by respondents in government, non-government, and sportsman's groups 
was low (Table 11). Government groups or agencies included IDNR, County Conservation 
Boards, County Extension, National Wildlife Refuge, or other. Those respondents who did 
participate did so as a volunteer (Table 11). Non-government organizations included 
Audubon Society, The Nature Conservancy, Trees Forever, Iowa Natural Heritage 
Foundation, Iowa Natural Areas Program, or other. Participation with these organizations 
was higher than that of the government groups but was still low for the sample of 
respondents (Table 11). More urban respondents to this question were members of the 
Audubon Society and The Nature Conservancy than rural respondents (Table 11). The 
options listed for the sportsman's groups were Pheasants Forever, Ducks Unlimited, National 
Wild Turkey Federation, Iowa Trapper's Association, National Trapper's Association, or 
other. Sportsman's group participation was much higher than the government and non-
government groups (Table 11). There were differences between rural and urban respondents' 
participation as volunteers and overall participation in the sportsman's groups (Table 11). 
More rural volunteers participated with Ducks Unlimited than urban volunteers, which 
affected the overall difference (Table 11). Although there was no difference between rural 
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and urban sportsman-group members based on the pooled data, there were more rural than 
urban members of Pheasants Forever, which influenced the total difference of participation in 
sportsman's groups (Table 11). 
The last question for mail survey respondents asked about outdoor activities that they 
had participated in as a youth, as an adult, or both. In general, there were no rural-urban 
differences in participation for: birding (watching and feeding), feeding wildlife, camping 
with family, backpacking, hiking, use of nature trails, canoeing/kayaking, boating, 
"mountain" biking, cross-country skiing or snowshoeing, off-road vehicle use, collect rocks, 
shells, insects, etc., mushroom or berry hunting, read nature books, and visit a "wild or 
natural place" to be alone. There were rural versus urban differences for the consumptive use 
activities of wildlife (Table 12), in particular hunting big game and trapping as an adult. In 
all of the consumptive use activities, more than half of the respondents did not participate in 
any of the activities except fishing, which respondents participated in at some point in their 
lives (Table 12). Participation in outdoor activities such as camping, hiking, etc. may 
predispose residents to wildlife, and therefore they may have been more inclined to respond 
to this survey about wildlife in Iowa. 
Non-response phone survey 
Respondents. Phone calls made to a sample of mail survey non-respondents 
contacted more than 300 people of which 50 rural and 50 urban residents were willing to 
participate in the phone survey. More women (n=59) than men (n=41) were willing to 
participate in the phone survey, and vice versa for the mail survey. The proportion of 
respondents in the youngest and oldest age categories differed between the mail survey (MS) 
and the non-response phone survey (NRB)(i.e. age 18-21, MS = 0.0%, NRB = 2.0%, Z-stat 
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P-value = 0.0009, and age 61+, MS = 39.5%, NRB = 29.0%, Z-stat P-value = 0.046}. The 
mail survey's largest response group was 61+years old (39.5%), whereas the non-response 
phone survey's largest response group was the 41-50 year olds (32%). There were no 
differences in the level of education attained between mail survey respondents and non-
respondents. 
Attitudes. The first question was regarding the respondents' desire to have each of the 
large or meso-predators in Iowa. Mail survey respondents and phone respondents differed in 
attitude in at least one category for five of the 10 predators in the phone survey (Tables 13 
and 14). In general, the differences occurred in categories where a small percentage of 
respondents chose that option (Table 13). Therefore, we conclude that there is no difference 
between mail survey and phone respondents attitudes toward wanting these predators in 
Iowa. Respondents' highest choice category was the same between mail survey respondents 
and phone respondents for all of these predators except for black bear and fox (Tables 13 and 
14). This indicates that the mail survey respondents are representative of the Iowa public and 
not simply an "interested" group. 
When asked about which predators should be returned to Iowa, mail survey 
respondents differed from phone respondents for two species (Table 15). The top two 
choices for each group for black bear were reversed, and the groups differed on their opinion 
for not wanting wolves in Iowa (Table 1 S). Other than black bear, all of the highest choice 
categories were the same from both groups of respondents, again indicating a representative 
sample of the Iowa public with the mail survey. 
At least one category was different between mail survey and phone respondents for 
five of the six activities (Table 16). There was no difference in bird watching. An important 
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difference was in the "no participation" category for hunting —non-respondents may have 
chosen to ignore the mail survey for a lack of interest in hunting. The results of this question 
suggest the mail survey and phone survey were not necessarily from the same population 
though our other results to the attitude questions suggest they are. 
Conclusions 
Overall, there were few differences between rural and urban Iowa residents' knowledge 
of and attitudes regarding predators, supporting our null hypothesis of no differences between 
rural and urban residents knowledge of and attitudes toward predators. Most respondents were 
knowledgeable of common species. In addition, most respondents were willing to accept most 
predators in Iowa, except for the large mammalian predators (e.g. black bear, wolf, and cougar), 
and for venomous snakes. The results of this survey are a foundation for future research, 
education and information efforts, and management suggestions regarding predators in Iowa. 
Future research 
To add to the knowledge gained from this survey, follow-up surveys of Iowa 
residents might be conducted to discover where they get wildlife information. That 
information may help explain how knowledgeable our survey respondents were about the 
wildlife species that occur in the wild in Iowa. 
Iowa residents should further be surveyed about their attitudes toward black bear, 
specifically, and possibly cougar, bobcat, and river otter. These four species are either 
returning to Iowa on their own, or have been actively reintroduced (e. g. river otter). Iowa 
residents who responded to this survey do not want black bears in Iowa. The questions they 
responded to did not deal with crop losses, only livestock and pets. Therefore, afollow-up 
survey should focus on farmers' attitudes toward black bears damaging crops, such as fruit 
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and corn, in conjunction with livestock and pet Losses, to determine the relative level of 
concern. These Iowans should be asked about their attitudes toward black bear because they 
have the capability of damaging crops (Gilbert and Roy 1977) and threatening livestock and 
people (Pelton et al. 1976). 
Respondents to our survey do not want cougars in Iowa due to fear of harm to self, 
livestock and pets, which could be a direct result of knowing that cougars have been known 
to attack people (Beier 1991) and kill livestock in other parts of the country (Anne 1993, 
Davies 1993, Mansfield 1993, Tully 1993). The South Dakota Game and Fish Department 
surveyed residents near the Black Hills to assess their attitudes toward mountain lions, which 
were increasing in number, and found that more than half of those surveyed favored 
mountain lions (Gigliotti et al. 2002). A similar survey in Iowa may indicate the same. This 
type of information can aid wildlife managers in planning for and carrying out management 
actions for such predators, and in the case of cougars in Iowa, providing them with a 
classification (game species, state threatened, state endangered, furbearer, etc.) in the Iowa 
Code and managing them accordingly. Iowa residents, particularly in the southern half of the 
state, eastern boundary, and Loess Hills, should be surveyed regarding their attitudes and 
knowledge of bobcats, since reported bobcat observations have become more frequent in the 
past two decades in those areas (Chapter 2). 
Understanding the residents' knowledge of bobcats is important because some may 
confuse them with mountain lions, and according to the results of this survey, or may not 
know the difference between them and ocelots, which do not occur in this region of the 
United States. If residents are confusing bobcats with cougars, they may feel more 
threatened and prepared to kill a bobcat should they encounter one. Residents may also 
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believe that bobcats are a threat to livestock (other than chickens) and therefore may have 
negative attitudes toward them. Neale and colleagues (1998) found that bobcats, thought to 
have been depredating lambs in California, were actually only scavenging from lamb 
carcasses. One other reason for surveying Iowans regarding their attitudes toward bobcats 
would be to determine if those who report bobcat observations (Chapter 2) have a more 
positive attitude toward bobcats than the general public. However, if the survey indicates 
that Iowans have a positive attitude toward bobcats, then future management plans and 
actions may be less contentious with the public. 
Finally, an understanding of Iowans' attitudes toward river otter, which was re-
introduced to parts of Iowa beginning in 1985 (R. Andrews, IDNR Forbearer Biologist, 
unpublished data), would provide informative feedback regarding other potential predator re-
introductions in Iowa. The survey should inquire about residents' attitudes toward river otter 
introduction. Were the residents aware there was going to be a re-introduction? And what 
have their attitudes been since the re-introduction? This information would let the IDNR 
know what they did well, and what could have been done better to involve the public, should 
there be another predator re-introduction in Iowa. 
Education and information 
Wildlife conservation depends on the support of the citizens of each state. Effective 
information and education programs rely on human dimensions research for understanding 
the public and targeting information and education (I&E) programs appropriately (Duda et al. 
1989). Duda and colleagues (1989) summarize how to plan and develop wildlife I&E 
programs, the human dimensions research behind the development of I&E programs, and the 
resulting programs. These steps should be incorporated into wildlife management programs 
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and planning for predators, particularly for those that have been absent and are recolonizing 
the state. Information programs could include pamphlets or handouts about individual 
species, to inform the public about the species they may encounter in their community or 
around the state. Education programs are more interactive and, while they include 
information about each species they must help people adapt their behavior and choices 
regarding interacting with and conserving the wildlife resource. 
Once we understand where citizens are getting their knowledge and information 
about wildlife, conservation agencies can and should target those media formats for including 
information about Iowa wildlife, particularly predators that are recurring in the state (i.e. 
black bear, cougar, and bobcat). The more residents know and understand the wildlife 
species around them, the affection and concern they are likely to develop may lead to a more 
positive attitude toward wildlife (Kellen 1988, Kellen et al. 1996}. The I&E efforts should 
occur often and must be repeated to get the message across —saying something once or 
simply offering information is not enough to reach a broad array of people or affects their 
education about a species. 
Management 
To effectively generate management goals, objectives, and plans, an agency must not 
only identify wildlife problems and how to solve them, but must also understand the human 
preferences and anticipate the human responses and reactions to those management actions 
(Decker et al. 1989). Residents in different counties and regions throughout the state may 
have different opinions about each predator species, based on their previous experience. 
Therefore, agencies charged with wildlife management should conduct attitude surveys of 
local regions within the state to assess the attitudes of those residents most likely to 
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encounter a given predator, rather than basing their management decisions on the attitudes of 
the entire Iowa public. For example, Bath (1991) assessed Wyoming, Montana, and Idaho 
residents' attitudes about wolf recovery in Yellowstone, but did not acknowledge that most 
concern and issues with wolves arose from the residents living adjacent to the park boundary, 
while, in general, the respondents of the survey favored wolf recovery. Before species can be 
allowed or encouraged to return on their own, or be actively re-introduced, managers must be 
aware of whether or not those species are wanted or understood by the public and particularly 
by the immediately impacted residents of specific counties. Without public awareness and 
support, predator recovery programs can fail (Hook and Robinson 1982). 
Chase and colleagues (1999) outline a method for agencies to enhance their resident 
involvement in wildlife planning, which includes: understanding the situation, defining the 
agency objectives for resident involvement, selecting a resident involvement approach, and 
designing acontext-specific resident involvement strategy. This approach sets boundaries 
and guides how much and what type of resident involvement is required to make an effective 
management decision that will be supported by the residents. An example of a similar 
approach was described by Nie (2003). He described how collaboration and consensus 
building have aided in wolf recovery. Community-based conservation or collaborative 
conservation involves representatives of all interested groups in the affected area or region, 
particularly ones of opposing opinions, coming together to present all perspectives and reach 
an acceptable management plan together. Strictly scientific or technical foundations for 
species recovery are legitimate and necessary, but fail if they are not joined by resident 
involvement and understanding. This is particularly true of predator recovery programs, 
where people or their property could be directly affected by an increase or presence of certain 
32 
species. Although consensus building exercises can result in a less than optimal choice (Nie 
2003) for all interested parties, it does give all parties the opportunity to express their 
thoughts and opinions, even if the outcome is not what they wanted, and it gives the agencies 
the information needed to justify their final decision (Decker and Purdy 1988). 
Predator management should evolve with the changes in a state's population, as well 
as with the changes in habitat suitability. Overall, the results of this survey indicate that 
Iowans are generally favorable toward most predators, except for those that may harm 
humans or domestic animals, with few differences between rural and urban residents (except 
for wolves). Three predator species (i.e. black bear, cougar, and bobcat) have been observed 
in Iowa during that past 20 years after being absent from most or all of the state during the 
previous part of the 20th century. With an increase in occurrence of these predators, 
managers should assign them status within the state (e.g. cougars are not classified in Iowa), 
update their status if necessary and appropriate, and design adaptive management plans for 
each species. The management planning process must involve the residents of a state if 
reasonable goals and plans are to be supported and therefore be more successful (Nie 2003). 
Unfortunately there is no one absolute method for involving the public and having them 
agree on a biologically, ecologically, and socially acceptable wildlife management plan for 
any species or ecosystem (Decker and Chase 1997), therefore predator management must 
continue to evolve and re-evaluate the residents' attitudes toward particular species, 
management tools, and management agencies. It is important for the state and federal natural 
resource agencies to know and understand what the residents believe about wildlife 
management, so the wildlife managers can anticipate the responses or reactions from the 
public (Decker et al. 1989). Lack of inquiry by wildlife agencies regarding what the public 
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thinks may also leave an impression that the agencies are not interested in the public's 
opinions and are not managing wildlife for the public, which may reflect negatively on the 
agencies (Craven et al. 1992). With some predator species returning to Iowa on their own, 
wildlife managers must be pro-active in anticipating the public's reactions and involving 
them in the management process. This does not mean catering to the wants of residents, but 
involving them in the process so the agencies and residents understand each other's points of 
view and goals. Managers should bear in mind that effective wildlife management is a 
combination of public opinion and involvement with professional judgment, and managers 
should provide good "customer service" without giving up sound biological management of 
the wildlife resource (Decker and Chase 1997). 
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Table 1. Percent of respondents who answered the question "Does this species occur in the wild in Iowa?" correctly, those who did not 
know (DK), and the number that attempted to answer the question (n). Z-statistic test of equal proportions between rural and urban 
residents response for each predator, 2-sided P-value reported. 
Species 
Rural Urban 
Rural-Urban differences 
"Correct" "Don't know" 
Z-statistic Z-statistic 
2-sided P-value 2-sided P-value n 
% 
correct % DK n 
% 
correct % DK 
Gray wolf (Canis lupus) 274 43.43 31.39 263 39.92 30.80 0.410 0.883 
Coyote (Canis latrans) 281 92.88 5.34 269 89.59 7.06 0.172 0.401 
Red fox (Vulpes vulpes) 282 95.04 4.26 269 95.54 3.72 0.781 0.747 
Dingo (Canis lupus dingo) 274 73.36 23.72 262 77.86 19.47 0.225 0.232 
Bobcat (Felis rufus) 274 74.20 15.55 267 73.03 16.48 0.755 0.766 
Tiger (Panthers tigris) 271 91.14 5.54 263 92.40 4.94 0.599 0.759 
Ocelot (Felis pardalis) 264 42.42 50.38 256 44.14 47.27 0.693 0.478 
Hyaena (Hyaena hyaena) 274 83.94 13.87 262 85.50 10.69 0.617 0.262 
Raccoon (Procyon lotor) 282 95.74 1.06 269 96.65 1.12 0.577 0.954 
Striped skunk (Mephitis mephitis) 281 93.59 4.27 269 92.19 5.20 0.522 0.606 
Badger (Taxidea taxus) 282 89.01 8.16 266 84.59 9.40 0.126 0.607 
River otter (Lutra canadensis) 281 71.89 20.28 264 76.52 16.67 0.217 0.277 
Mink (Mustela vison) 281 87.19 9.25 265 76.60 12.08 0.001 * 0.285 
Short-tailed weasel (Mustela ermines) 275 32.00 60.36 265 32.45 59.62 0.910 0.861 
Masked shrew (Sorex cinereus) 276 22.83 67.39 263 21.67 71.10 0.748 0.351 
Indiana bat (Myotis sodalis) 27 i 21.03 67.16 266 20.30 68.05 0.834 0.826 
Bald eagle (Haliaeetus leucocephalus) 280 94.29 4.29 269 95.54 2.97 0.505 0.412 
Red-tailed hawk (Buteo jamaicensis) 280 81.43 17.14 268 85.07 13.81 0.254 0.281 
Barn owl (Tyto albs) 282 95.04 3.55 269 97.03 2.23 0.233 0.358 
American robin (Turdus migratorius) 281 92.88 2.49 269 95.17 2.23 0.259 0.841 
European starling (Sturnus vulgaris) 280 73.21 21.43 266 69.92 25.56 0.394 0.254 
Blanding's turtle (Emydoidea blandingii} 276 16.67 77.90 263 15.97 76.43 0.827 0.684 
Bullsnake (Pituophis melanoleucus sayi) 280 90.00 7.86 270 90.00 8.15 0.900 
Python (Python spp.) 272 83.46 13.60 261 87.36 8.43 0.203 0.057 
Leopard frog (Rana pipiens) 278 44.60 46.40 266 42.11 50.75 0.557 0.310 
Northern pike (Esox lucius) 277 76.17 17.33 268 78.73 15.67 0.475 0.603 
Ladybug (Harmonia axyridis) 281 95.02 2.14 268 93.28 2.99 0.386 0.528 
Praying mantis (Tenodera aridifolia) 277 54.87 31.05 269 59.48 28.62 0.277 0.536 
Brown recluse spider (Loxosceles reclusa) 277 40.43 49.82 269 50.93 37.92 0.014* 0.005* 
Tarantula (Eurypelma californicum) 274 76.28 20.07 261 79.31 18.39 0.399 0.622 
* Indicates P < 0.05. 
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Table 3. Differences (P < 0.05) between rural and urban Iowa residents regarding their fears of some wild 
predators as expressed in a 2002 mail survey of Iowans. Z-statistic test of equal proportions; 2-sided P-value 
reported. 
Species
Black bear 
Wolf 
Skunk 
River otter 
Mink 
Opossum 
Praying mantis 
Category of R!U Difference a 
2 (20%, 28%) 
3 (35%, 27%) 
3 (14%, 8%) 
1 (79%, 85%) 
4 (6%, 2%) 
1 (84%, 76%) 
1 (67%, 76%) 
5 (28%, 19%) 
P-value 
0.019 
0.044 
0.017 
0.049 
0.03 8 
0.028 
0.019 
0.014 
Category a of highest response b for species 
4 (51 %, 46%) 
4 (37%, 37%) 
1 (58%, 56%) 
1 (79%, 85 %) 
1 (75%, 71%) 
1 (84%, 76%) 
1 (67%, 76%) 
a Response categories: 
1 = No Fear. 
2 =Fear for Self. 
3 =Fear for Livestock &Pets. 
4 =Fear Self, Livestock &Pets. 
S =Don't Know this Species. (% rural, %urban). 
b If only one fear type is listed per species, then it was the highest response for both rural and urban 
respondents as denoted by (% rural, %urban) respondents who chose that option. 
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Table 4. Predator species for which no differences in fears were found 
between rural and urban Iowa residents as expressed in as 2002 mail 
survey. 
Species Highest Response Category a b 
Coyote 3 (44%, 40%) 
Fox 1 (59%, 58%) 
Cougar 4 (49%, 48%) 
Bobcat 3 (30%, 29%) 
4 (29%, 31%) 
Raccoon 1 (73%, 74%} 
Badger 1 (45%, 39%) 
Weasel 1 (66%, 68%) 
Shrew 1 (63%, 65%) 
North American Bats 1 (70%, 73%) 
Bald Eagle 1 (81 %, 80%) 
Hawk 1 (79%, 78%) 
Owl 1 (86%, 88%) 
Non-poisonous snake 1 (81%, 83%) 
Poisonous snake 4 (51 %, 52%) 
Ladybug 1 (97%, 99%} 
Spider 1 (62%, 68%) 
a Response categories: 
1 = No Fear. 
2 =Fear for Self. 
3 =Fear for Livestock ~ Pets. 
4 =Fear Self, Livestock &Pets. 
5 =Don't Know this Species. 
b If only one fear type is listed per species, then it was the highest 
response for both rural and urban respondents as denoted by (% rural, 
% urban) respondents who chose that option. 
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Table S. Differences (P < 0.05) between rural (R) and urban (U) residents' attitudes regarding their level of 
desire to have predator species in Iowa as expressed in a 2002 mail survey of Iowa residents. Z-statistic test of 
equal proportions; 2-sided P-value reported. 
Species Category of R/U Difference a P-value Category a of highest response b for each species 
Black bear 2 (21%, 29%) 0.030 4 (38%, 34%) 
Wolf 1 (13%, 7%) 0.016 2 (25%, 45%) 
2 (25%, 45%) <_ 0.001 4 (29%, 25%) 
5 (13%, 7%) 0.018 
Coyote 1 (26%, 17%) 0.006 1 (26%, 18%) 
2 (24%, 38%) _< 0.001 2 (24%, 38%) 
Fox 1 (49%, 39%) 0.017 1 (49%, 39%) 
2 (25%, 43%) _< 0.001 2 (25%, 43%) 
Bobcat 2 (27%, 41 %) 0.001 2 (27%, 41 %) 
Cougar 2 (23%, 32%) 0.019 2 (23%, 32%) 
4 (33%, 30%) 
Opossum 2 (26%, 37%) 0.007 1 (35%, 33%) 
4 (7%, 3%) 0.043 2 (26%, 37%) 
Raccoon 2 (27%, 40%) 0.001 1 (42%, 38%) 
2 (27%, 40%) 
Skunk 2 (28%, 44%) <_ 0.001 2 (28%, 44%) 
5 (9%, 4%) 0.048 
Badger 1 (31 %, 21 %) 0.006 1 (31 %, 21 %) 
2 (25%, 37%) 0.004 2 (25%, 37%) 
River otter 2 (19%, 28%) 0.011 1 (52%, 47%) 
Mink 1 (44%, 31 %) 0.002 1 (44%, 31 %) 
2 (24%, 38%) 0.001 2 (24%, 38%) 
Weasel 1 (38%, 28%) 0.015 1 (38%, 28%} 
2 (21%, 32%) 0.002 3 (33%, 33%) 
Shrew 2 (12%, 23%) 0.001 3 (46%, 41 %) 
Hawk 2 (14%, 23%) 0.010 1 (66%, 66%) 
3 (15%, 10%) 0.043 
Skink 2 (10%, 18%) 0.010 3 (59%, 55%) 
Ladybug 1 (65%, 73%) 0.049 1 (65%, 73%) 
4 (4%, 0.5 %) 0.003 
Praying mantis 1 (43%, 52%) 0.035 1 (43%, 52%) 
5 (10%, 5%) 0.021 
Spider 2 (11 %, 17%) 0.024 1 (35%, 40%) 
5 (14%, 8%) 0.019 
a Categories of attitudes included: 
1 = I want them in Iowa and in my community 
2 = I want them in Iowa, but not in my community 
3 =Neutral 
4 = I don't want them in Iowa, but don't actively eliminate them 
5 =This species should be eliminated from Iowa. (% rural, %urban). 
b If only one attitude is listed per species, then it was the highest response for both rural and urban respondents 
as denoted by (% rural, %urban) respondents who chose that option. 
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Table 6. Predator species for which no differences in attitudes were 
found between rural and urban Iowa residents desire to have each species 
in Iowa, as expressed in a 2002 mail survey. 
Species Category a of highest response b for each species 
North American Bats 1 (43%, 48%) 
Bald Eagle 1 (81 %, 81 %) 
Owl 1 (79%, 81 %) 
Non-poisonous snake 1 (48%, 50%) 
Poisonous snake 4 (33%, 38%) 
5 (38%, 31 %) 
a Categories of attitudes included: 
1 = I want them in Iowa and in my community. 
2 = I want them in Iowa, but not in my community. 
3 =Neutral. 
4 = I don't want them in Iowa, but don't actively eliminate them. 
5 =This species should be eliminated from Iowa. 
b If only one attitude is listed per species, then it was the highest 
response for both rural and urban respondents as denoted by (% rural, % 
urban) respondents who chose that option. 
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Table 7. Differences (P < 0.05) between rural and urban respondents' attitudes toward reintroduction of some 
predator species to Iowa as expressed in a 2002 mail survey of Iowa residents. Z-statistic test of equal 
proportions; 2-sided P-value reported. 
Species Category of R/IJ Difference a P-value Category a of highest response b 
Gray fox 5 (7%, 3%) 0.046 1 (43%, 47%) 
Long-tailed weasel 2 (7%, 12%) 0.047 1 (36%, 36%) 
a Categories of attitudes included: 
1 =This species should be allowed to return to Iowa on its own. 
2 =This species should be actively re-introduced to Iowa. 
3 =This species should be allowed to return on its own and be re-introduced. 
4 = I don't want this species in Iowa (none of the above). 
5 = I don't know of this animal. (% rural, %urban). 
b If only one attitude is listed per species, then it was the highest response for both rural and urban respondents 
as denoted by (% rural, %urban) respondents who chose that option. 
Table 8. Predator species for which rural and urban residents showed no 
attitudinal differences regarding reintroduction of each species, as expressed in a 
2002 mail survey of Iowa residents. 
Species Category a of highest response b for each species 
Black bear 4 (45%, 46%) 
Gray wolf 1 (36%, 41%) 
4 (37%, 31 %) 
Cougar 4 (49%, 48%) 
Bobcat 1 (44%, 38%) 
Spotted skunk 1 (36%, 35%) 
Barn owl 1 (46%, 47%) 
Common loon 1 (33%, 37%) 
Blanding's turtle 5 (50%, 45%) 
Prairie rattlesnake 4 (62%, 63%) 
Mud puppy 5 (47%, 51 %) 
Grass pickerel 5 (56%, 63%) 
a Categories of attitudes included: 
1 =This species should be allowed to return to Iowa on its own. 
2 =This species should be actively re-introduced to Iowa. 
3 =This species should be allowed to return on its own and be re-introduced. 
4 = I don't want this species in Iowa (none of the above). 
5 = I don't know of this animal. 
b If only one attitude is listed per species, then it was the highest response for 
both rural and urban respondents as denoted by (% rural, %urban) respondents 
who chose that option. 
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Table 9. Differences (P < 0.05) between rural and urban respondents' attitudes toward providing habitat for 
each predator species in Iowa, as expressed in a 2002 mail survey of Iowa residents. Z-statistic test of equal 
proportions; 2-sided P-value reported. 
Category of RILJ 
Species Difference a P-value Category 
a of highest response b 
Coyote 3 (19%, 6%) < 0.001 5 (38%, 47%} 
5 (38%, 47%) 0.035 
Fox 3 (25%, 11 %) < 0.001 5 (40%, 49%) 
5 (40%, 49%) 0.027 
Raccoon 3 (39%, 26%) 0.001 3 (39%, 26%) 
5 (29%, 35%) 
Badger 3 (18%, 8%) 0.001 5 (43%, 48%) 
4 (15%, 23%) 0.037 
Skunk 3 (29%, 17%) 0.001 5 (30%, 41%} 
5 (30%, 41 %) 0.007 
River otter 2 (5%, 2%) 0.018 5 (56%, 54%) 
Mink 3 (16%, 7%) 0.001 5 (49%, 57%} 
Weasel 3 (12%, 6%) 0.006 5 (44%, 56%) 
5 (44%, 56%) 0.010 
Opossum 3 (35%, 22%) 0.001 5 (35%, 45%) 
5 (35 %, 45 %) 0.020 
Bald eagle 3 (12%, 6%) 0.015 5 (36%, 40%) 
Hawk 3 (28%, 15%) <_ 0.001 5 (31%, 36%) 
4 (19%, 30%) 0.003 
Owl 3 (31 %, 21 %) 0.009 3 (31 %, 21 %) 
5 (27%, 31%) 
North American bats 3 (27%, 19%) 0.043 5 (31 %, 32%) 
Non-poisonous snakes 3 (34%, 24%) 0.017 3 (34%, 24%) 
5 (31 %, 33%) 
a Response categories included: 
1 = I actively provide special habitat for this species on land I own or operate. 
2 = I am willing to provide special habitat on land I own or operate. 
3 = I don't provide special habitat, but the species is present on my property 
4 =Public Wildlife Agency should provide habitat in or near my community 
5 = I think habitat should be provided somewhere in Iowa for this species 
6 = I don't think habitat should be provided for this species in Iowa 
(% rural, %urban) 
b If only one attitude is listed per species, then it was the highest response for both rural and urban respondents 
as denoted by (% rural, %urban) respondents who chose that option. 
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Table 10. Predator species which rural and urban residents showed no attitudinal 
differences regarding providing habitat for each species in Iowa, as expressed in a 
2002 mail survey of Iowa residents. 
Species Category a of highest response b per species 
Black bear 
Wolf 
Cougar 
Bobcat 
Shrew 
Poisonous snake 
Skink 
Ladybug 
Praying mantis 
Spider 
6 (55%, 52%) 
5 (42%, 46%) 
6 (45%, 43%) 
6 (55%, 55%) 
5 (44%, 50%) 
5 (38%, 40%) 
6 (68%, 67%) 
5 (39%, 38%) 
3 (42%, 40%) 
5 (31 %, 26%) 
3 (38%, 37%) 
a Response categories included: 
1 = I activel y provide special habitat for this species on land I own or operate. 
2 = I am willing to provide special habitat on land I own or operate. 
3 = I don't provide special habitat, but the species is present on my property 
4 =Public Wildlife Agency should provide habitat in or near my community 
5 = I think habitat should be provided somewhere in Iowa for this species 
6 = I don't think habitat should be provided for this species in Iowa 
b If only one attitude is listed per species, then it was the highest response for both rural and 
urban respondents as denoted by (% rural, %urban) respondents who chose that option. 
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Table 11. Mail survey respondent participation in government, non-
government, and sportsman's groups, as expressed in a 2002 mail survey of 
Iowa residents. Z-statistic test of equal proportions; 2-sided P-value reported. 
Pooled Data Involvement Rural (n) Urban (n) 2-sided P-value 
Government Volunteer 12 10 0.740 
Member 0 3 0.076 
Volunteer &Member 2 0 0.166 
Total 14 13 0.935 
Non-government Volunteer 18 10 0.151 
Member 16 30 0.021 
Volunteer &Member 1 1 0.976 
Total 35 41 0.345 
Sportsman Volunteer 19 4 0.002* 
Member 62 44 0.090 
Volunteer ~ Member 15 8 0.166 
Total 96 56 0.0005 
*Indicates P < 0.05. 
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Table 12. Rural and urban mail survey respondents participation in consumptive use 
activities of wildlife as expressed in a 2002 mail survey of Iowa residents. Z-statistic test 
of equal proportions; 2-sided P-value reported. 
Activity Level of Participation a Rural (n) Urban (n) 2-sided P-value 
Hunting: big game As a Youth 8 8 0.929 
As a Youth &Adult 26 19 0.349 
As an Adult 49 20 0.0004 
No Participation 195 219 0.0008 
Total 278 266 
Hunting: upland game As a Youth 25 27 0.646 
As a Youth &Adult 95 72 0.073 
As an Adult 16 10 0.275 
No Participation 142 157 0.063 
Total 27 8 266 
Hunting: waterfowl As a Youth 27 25 0.901 
As a Youth &Adult 48 46 0.993 
As an Adult 23 15 0.228 
No Participation 180 180 0.472 
Total 278 266 
Hunting: other As a Youth 7 8 0.705 
As a Youth &Adult 7 6 0.863 
As an Adult 7 6 0.863 
No Participation 256 241 0.972 
Total 277 261 
Fishing As a Youth 50 42 0.495 
As a Youth &Adult 177 168 0.902 
As an Adult 21 12 0.137 
No Participation 30 44 0.051 
Total 27 8 266 
Trapping As a Youth 65 SO 0.198 
As a Youth &Adult 29 21 0.313 
As an Adult 12 2 0.008 
No Participation 172 192 0.008 
Total 27 8 265 
*Indicates P < 0.05. 
a Response options for each activity: 
Participated in as a youth 
Participated in as an adult 
Participated in as a youth and an adult 
No participation 
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Table 13. Predator species with at least one category of difference between responses from mail-survey 
respondents and non-respondents (NRB) to a 2002 mail survey of Iowa residents regarding their level of desire 
to have each species in Iowa. Z-statistic testing difference in proportion of respondents; 2-sided P-value 
reported. 
°Io whole sample  Z-test 
Species Response a Mail survey NRB phone 2-sided P-value 
Black bear Want in Community 7.7 13.0 0.080 
Want in Iowa 25.1 31.0 0.216 
Neutral 22.0 24.0 0.655 
Don't want in Iowa 35.7 19.0 0.001 
Removed from Iowa 9.5 13.0 0.288 
Fox 
Skunk 
Badger 
River otter 
Want in Community 44.0 36.0 0.136 
Want in Iowa 33.6 48.0 0.006* 
Neutral 14.9 6.0 0.017 
Don't want in Iowa 6.4 6.0 0.872 
Removed from Iowa 0.9 4.0 0.018* 
Want in Community 22.2 21.2 0.834 
Want in Iowa 35.5 34.3 0.820 
Neutral 24.0 16.2 0.087 
Don't want in Iowa 11.7 12.1 0.910 
Removed from Iowa 6.6 16.2 0.001 
Want in Community 25.9 15.0 0.020* 
Want in Iowa 31.2 31.0 0.970 
Neutral 27.8 22.0 0.231 
Don't want in Iowa 11.7 23.0 0.002* 
Removed from Iowa 3.4 9.0 0.011 
Want in Community 49.2 49.0 0.964 
Want in Iowa 23.7 33.0 0.049* 
Neutral 23.9 12.0 0.009* 
Don't want in Iowa 2.4 4.0 0.377 
Removed from Iowa 0.8 2.0 0.238 
* Indicates P < 0.05. 
a Response categories: 
I want them in Iowa and in my community 
I want them in Iowa, but not in my community 
Neutral 
I don't want them in Iowa, but don't actively eliminate them 
This species should be eliminated from Iowa 
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Table 14. Predator species with no difference between responses from mail-survey 
respondents and non-respondents (NRB) to a 2002 mail survey of Iowa residents 
regarding their level of desire to have each species in Iowa. Z-statistic testing difference 
of proportion of respondents; 2-sided P-value reported. 
% whole sample  Z-test 
~ecies Response a Mail survey NRB phone 2-sided P-value 
Wolf Want in Community 9.8 10.0 0.958 
Want in Iowa 34.6 40.0 0.300 
Neutral 18.0 18.0 0.992 
Don't want in Iowa 27.4 20.0 0.122 
Removed from Iowa 10.2 12.0 0.592 
Coyote 
Cougar 
Bobcat 
Want in Community 21.4 13.1 0.058 
Want in Iowa 30.9 32.3 0.774 
Neutral 18.9 17.2 0.692 
Don't want in Iowa 18.7 22.2 0.409 
Removed from Iowa 10.2 15.2 0.144 
Want in Community 6.8 9.0 0.429 
Want in Iowa 27.1 30.0 0.554 
Neutral 19.8 17.0 0.519 
Don't want in Iowa 31.8 30.0 0.718 
Removed from Iowa 14.5 14.0 0.896 
Want in Community 17.0 15.2 0.655 
Want in Iowa 33.9 29.3 0.366 
Neutral 20.8 21.2 0.935 
Don't want in Iowa 20.8 23.2 0.594 
Removed from Iowa 7.4 11.1 0.207 
Raccoon Want in Community 40.1 37.0 0.564 
Want in Iowa 33.5 33.0 0.929 
Neutral 20.2 22.0 0.685 
Don't want in Iowa 4.2 5.0 0.728 
Removed from Iowa 2.0 3.0 0.538 
a Response categories: 
I want them in Iowa and in my community 
I want them in Iowa, but not in my community 
Neutral 
I don't want them in Iowa, but don't actively eliminate them 
This species should be eliminated from Iowa 
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Table 15. Differences between responses of mail survey respondents and non-respondents (NRB) to 
a 2002 mail survey of Iowa residents, regarding re-introducing 5 predators to Iowa. Z-statistic test 
of equal proportions; 2-sided P-value reported. 
% whole sample  Z-test 
Species Response a Mail survey I~IRB phone 2-sided P-value 
Black bear Return on own 34.0 45.0 0.035 
Re-Introduce 5.4 9.0 0.161 
Return and Re-Introduce 10.8 8.0 0.402 
Species not wanted 45.4 34.0 0.036* 
Unknown species 4.5 4.0 0.836 
Wolf Return on own 38.2 48.0 0.065 
Re-Introduce 7.5 12.0 0.134 
Return and Re-Introduce 14.3 13.0 0.729 
Species not wanted 33.8 22.0 0.020* 
Unknown species 6.2 5.0 0.633 
Fox (gray) Return on own 44.8 49.0 0.436 
Re-Introduce 18.5 17.0 0.727 
Return and Re-Introduce 24.3 25.0 0.873 
Species not wanted 7.1 7.0 0.974 
Unknown species 5.4 2.0 0.146 
Cougar Return on own 29.7 36.0 0.211 
Re-Introduce 4.6 6.0 0.544 
Return and Re-Introduce 10.1 12.0 0.565 
Species not wanted 48.6 42.0 0.223 
Unknown species 7.0 4.0 0.268 
Bobcat Return on own 40.9 36.0 0.360 
Re-Introduce 8.5 13.0 0.149 
Return and Re-Introduce 19.2 15.0 0.326 
Species not wanted 26.7 29.0 0.635 
Unknown species 4.8 7.0 0.357 
* Indicates P < 0.05. 
a Response categories: 
This species should be allowed to return to Iowa on its own 
This species should be actively re-introduced to Iowa 
This species should be allowed to return on its own and be re-introduced 
I don't want this species in Iowa (none of the above) 
I don't know of this animal 
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Table 16. Differences between responses of mail survey respondents and non-respondents (NRB j to 
a 2002 mail survey of Iowa residents, regarding a question about which activities they participate in. 
Z-statistic test of equal proportions; 2-sided P-value reported. 
% whole sample  Z-test 
Activity Response a Mail survey NRB phone 2-sided P-value 
Hunting As a youth 13.2 13.0 0.949 
As an adult 7.2 3.0 0.121 
As a youth &adult 36.9 30.0 0.183 
No participation 42.6 54.0 0.036* 
Fishing 
Bird Watching 
Camping 
Hiking 
Read Nature Books 
As a youth 
As an adult 
As a youth &adult 
No participation 
As a youth 
As an adult 
As a youth &adult 
No participation 
As a youth 
As an adul t 
As a youth &adult 
No participation 
As a youth 
As an adult 
As a youth &adult 
No participation 
As a youth 
As an adult 
As a youth &adult 
No participation 
16.9 
63.4 
6.1 
13.6 
4.0 
26.5 
39.2 
30.3 
14.4 
19.1 
37.2 
29.2 
10.5 
31.5 
13.4 
44.6 
8.9 
32.2 
15.7 
43.3 
20.0 
5.0 
62.0 
13.0 
3.0 
23.2 
41.4 
32.3 
10.1 
8.1 
57.6 
24.2 
6.0 
6.0 
60.0 
28.0 
11.0 
13.0 
38.0 
38.0 
0.454 
<_ o.00l * 
<0.001 
0.871 
0.653 
0.490 
0.674 
0.691 
0.249 
0.008 
_<0.001 
0.310 
0.164 
<_0.001 
<0.001 
0.002 
0.499 
<0.001 
<0.001 
0.329 
* Indicates P < 0.05. 
a Response options for each activity: 
Participated in as a youth 
Participated in as an adult 
Participated in as a youth and an adult 
No participation 
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Abstract 
Wildlife management has evolved during the last three decades to include more 
public involvement. In Iowa, a state dominated by private land, citizens must be involved in 
the wildlife management process, particularly when the wildlife resource is a predatory 
species. In intact environments, many predator populations occur in relatively low densities, 
and in Iowa most predators were extirpated with Euro-American settlement. Bobcats (Fells 
rufus) were nearly extirpated from Iowa, and typically occur in relatively low densities in 
other parts of their range where they are considered "common". This paper focuses on the 
results of a questionnaire emailed or mailed to persons who have observed a bobcat in Iowa 
during the past five years. This data can be used to help document bobcat recolonization 
within the state, and can be used as an example of public involvement in wildlife 
management. In addition to presenting the observation data obtained via the questionnaire, 
we present a summary of two other sources of anecdotal bobcat data from Iowa. In general, 
bobcats have been observed in Iowa during the past 20 years, primarily along the southern, 
western and eastern boundaries. Our questionnaire added locations to the previous data sets, 
and provided opportunity for the primary observers to contribute their experiences to the 
future management of a rare, state-threatened, secretive predator. 
INDEX DESCRIPTORS: bobcat, Fells rufus, human dimensions, survey, public involvement 
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Introduction 
Prior to Euro-American settlement in the mid 1800s and agricultural conversion of 
the land in Iowa, bobcats (Felis rufus) were relatively abundant (Bowles 1975, Dinsmore 
1994). During this settlement, and continuing into the 20th century, predators were killed at 
every opportunity, leading to the extirpation of many, including gray wolves (Canis lupus) 
and cougars (Felis concolor), and possibly black bears (Ursus americanus) (Bowles 1981). It 
is speculated that bobcats were not completely extirpated from Iowa (Bowles 1981), but due 
to their secretive nature their numbers were difficult to assess (Dinsmore 1994). In 1977, the 
Convention on International Trade of Endangered Species of Wild Fauna and Flora (CITES) 
added bobcats to the Appendix II list of the treaty (Johnson 1984). Few states could provide 
the biological and population information required by the Endangered Species Scientific 
Authority (ESSA), responsible for overseeing the U.S. compliance with the treaty, for 
reviewing applications for permits allowing the import or export of species listed in the 
treaty, and for determining whether trade was detrimental to their survival (Gluesing et al. 
1986). The required information fora "no detriment" finding includes population trends, 
harvest levels, distribution of harvest, and habitat evaluation (Gluesing et al. 1986, Rolley 
1987). Because the states could not provide such information, a flood of research and 
management activities for bobcats ensued. To date, nearly half of the 48 contiguous states 
and some provinces in Canada and Mexico have published articles in the primary literature 
regarding research or management activities for bobcats. To date, there have been no articles 
about bobcats in Iowa in the primary literature. 
Currently Iowa and the surrounding states have not published reports regarding the 
use of observation data for documenting the presence and potential distribution of bobcats. 
57 
However-., similar observational work has been done in New York (Kautz et al. 2001). 
Bobcats occur in all of the states adjacent to Iowa, and therefore could potentially migrate 
into Iowa over time. One exception, however, is bobcats in Minnesota that currently occupy 
the northern part of the state, and therefore will not be reaching Iowa in the near future. 
Bobcats have been listed on the Iowa State Endangered Species List since its creation 
and are listed as a furbearer with a closed season. Currently the IDNR considers bobcats to 
be "threatened" within the state and does not actively manage them. However, the IDNR has 
and continues to maintain casual observations, accidental trapping and road-kill information. 
The information accumulated in that observation database suggests there have been more 
bobcats in Iowa in the last 20 years than during the previous 100 years after predator 
eradication efforts. In November 2001, the IDNR proposed de-listing the bobcat and 
removing it from the State Endangered Species list. After a public comment period the 
Natural Resource Commission ruled to down-list bobcats from endangered to threatened 
status, changing Chapter 77, "Endangered and Threatened Plant and Animal Species," of the 
Iowa Code (Iowa Natural Resource Commission Minutes December 2001). The increased 
number of observations over the last 20 years has inspired trappers and the IDNR to suggest 
opening a limited harvest of bobcats in Iowa. However, this cannot happen until information 
is gathered and presented to the ESSA that the harvest will not be detrimental to their 
survival in Iowa. The purpose of this study was to enhance the bobcat observation 
information beyond casual observation acknowledgement, incidental trappings and road kills, 
and to use this as an example of involving the public in wildlife management. The 
preliminary step for enhancing the existing data was taken in the fall of 2001 in an attempt to 
gather more recent observational data directly from the observer rather than secondary 
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sources. An announcement was made to all of the county conservation boards, county 
extension offices, and the Iowa Trappers Association requesting any information about 
bobcats from the employees or citizens of each county for the last five years. 
Methods 
Iowa bobcat observation data used in this project came from three sources. The first 
was the Iowa GAP Analysis Program data, which the GAP researchers obtained from the 
Iowa Natural Areas Inventory database, and the wildlife division of the IDNR (Kane et al. In 
p 
ress). "The Iowa Natural Areas Inventory is located within the Parks, Recreation and 
Preserves Division of the Iowa Department of Natural Resources. The Inventory maintains a 
computer database and manual maps and files of information about the status and distribution 
of endangered and threatened plant and animal species and natural communities in Iowa. 
Information in the database is from a variety of sources. Sources of data include scientific 
literature, museum records, observations of naturalists around the state, staff scientists and 
field inventories. Information provided by the Iowa Natural Areas Inventory should not be 
considered a comprehensive statement on the presence, absence or condition of biological 
elements in Iowa, but simply what has been entered into the database to date" (IDNR, Iowa 
Natural Areas Inventory, 2003). From the 67 GAP data entries we used date, location, and 
observation type (e.g. roadkill, visual, trapped), when known, to generate an observation 
distribution map in ArcView GIS Software. The second source was the IDNR. Ron 
Andrews, IDNR biologist, sent a short survey in 2001 to natural resource personnel around 
the state asking for information regarding bobcat and river otter observations. We compiled 
a Microsoft® Excel worksheet summarizing date, location, and type of observation for these 
95 observations, and created data distribution maps in ArcView GIS 3.2a Software (ESRI 
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1992-2000). The third source was the questionnaire created at Iowa State University 
(Appendix E). This questionnaire was given to persons who had directly observed a bobcat 
in Iowa during the past five years. These people were brought to our attention via an 
announcement to the county conservation boards, county extension directors, and the Iowa 
Trappers Association, in which we requested to be put in contact with persons who had 
observed a bobcat in Iowa during the previous five years. The willing participants then 
received a questionnaire by mail or email, which they completed and returned to ISU. The 
questionnaire was approved by the Iowa State University Human Subjects Research Office 
IRB ID 02-021 "Bobcat sightings: Enhancing the database." We received 25 observations 
from willing participants who completed the questionnaire or chose to include similar 
information in an email without completing the questionnaire. All data collected through this 
process was voluntary and, therefore, was obtained without a standardized sampling method. 
Completed questionnaires were evaluated for type of observation (vocalization of 
animal, tracks/sign, visual of animal, trapped and released, trapped and killed, shot, or road 
kill), date, location, and description of situation and animal. The questionnaire data were 
entered into an Excel spreadsheet for storage and organization for generating maps in 
ArcView GIS Software. Some questionnaire respondents provided a photocopy of a map 
with a specific location marked. These specific locations were digitized into ArcView and 
incorporated with roads and streams. We continued to email or mail questionnaires to new 
observers as we became aware of them. This report is limited to data received prior to 1 S 
July 2003; however, the data collection process via our questionnaire is on-going and will be 
maintained by the Iowa NatureMapping Program (a citizen wildlife monitoring program), 
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part of the Iowa State University Extension Wildlife Programs (Iowa NatureMapping 
Program 2003). 
Some individuals chose not to complete a questionnaire, but were willing to provide 
some information via email. These data were entered into a separate Excel file but were 
included in the ISU data map. 
The sources had different goals and were not consistent with the information 
requested and received; therefore we present them on different maps and summarized by a 
standardized observation type (i.e. call heard, tracks or scat, visual, live trap and release, and 
trap mortality, road kill, and shot illegally) if known. When noted in the raw data, adults 
with kittens were specifically identified on the maps to indicate areas where reproduction and 
therefore probable population growth was occurring. 
Results 
The Iowa GAP Analysis data contained observations from 1981-2000 and in most 
cases were listed as UTM Coordinates, which were mapped as points in ArcView (Fig. 1). 
These data were divided by year of observation (symbol) and type of observation (colors). In 
general, the most recent data came from observations in the southern two tiers of counties. 
Reproductive locales were noted in the south and south-central counties (Fig. 1). The 
remaining GAP data were listed at the county level. Five of the six counties listed 
overlapped with the UTM data, but the sixth county (Des Moines County) was a new 
observation location (Fig. 2). Each county, the observation type, and year of observation are 
noted on the map (Fig. 2). Fifty-seven percent of the GAP data were visual observations 
(Table 1). 
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The IDNR data provided by the furbearer biologist's survey yielded observations at 
the county and/or township, and, in some cases, section scale. The resolution used here i s to 
township. Figure 3 represents all of the data from that survey, which contained observations 
during 1982 to 2001. Adults with kittens are also noted on the map. Sixty-four percent of 
the data obtained by this survey were of live-animal observations (Table 1). 
The ISU questionnaire yielded observations from county, township, and, in some 
cases, section scale, reported from 1999 to 2003 (Fig. 4). These reports added six different 
counties to the previous two data sets (Clay, Dallas, Adair, Marion, Mahaska, and 
Poweshiek). Adults with kittens are also noted. Since questionnaire respondents provided a 
photocopy of a map with the specific location marked, a higher level of detail was gathered 
in this survey (Fig. 5). This detail allowed us to digitize the exact observation location in 
ArcView, and combine them with road and stream overlays for comparison with landscape 
features (Fig. S). Other features could be added at a finer resolution to determine habitat use 
from land cover types. Eighty-four percent of the reports received were for visual 
observations (Table 1). 
Discussion 
The ISU questionnaire was the only one of the three sources that used reports strictly 
from the original observer. The GAP data were obtained from a variety of sources and we 
are unaware if any were the original observer. The IDNR data were from secondary sources 
(e.g. conservation officers, and IDNR biologists) that had usually received the initial 
notification from the original observer. 
The ISU data search was done through county conservation boards, county extension 
offices, and the Iowa Trappers Association. Once aware of the primary observer, we 
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contacted them directly to request that they complete a questionnaire. Although the 
responses were few (25 ), each response was direct from the primary observer, therefore 
reducing any error in conveying the message. In addition, by contacting the original observer 
directly, we reduced the potential of duplicate reports regarding the same cat, because we 
asked whom the person had contacted (if any) regarding their observation, and what the 
response was they received. If they had contacted a wildlife officer or other natural resource 
employee, that was noted. For those observers who had contacted a natural resource 
employee, we cross-referenced the date and place of observation with the same type of 
information in the other databases to reduce the potential of mapping a duplicate observation. 
We did not find any duplicate observations between the ISU data and the other data sets. 
Overall, Iowans want bobcats in Iowa, and they want them to return on their own 
(Chapter 1). If wildlife managers and other natural resource personnel acknowledge all valid 
reports, incorporate those reports into the management plans for bobcats, and convey to the 
public that their interest and participation are useful and needed, future management plans 
and actions regarding bobcats in Iowa will more likely be accepted by the public. The 
persons who contributed observations to the ISU data set were enthusiastic and excited that 
someone was interested in their observation. The recipient of the observation information 
should reward that enthusiasm verbally and in writing and they should encourage the 
residents to continue to report such observations. The positive reinforcement to the public 
will result in increased public knowledge, awareness, and more likely favorable attitudes 
toward bobcats and other wildlife, as well as wildlife management plans and actions 
regarding the wildlife resources. 
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Conclusions 
Observational data, although anecdotal, can be useful in documenting the presence of 
rare or secretive animals. Bobcats in Iowa are rare, secretive animals, but the data collected 
via the ISU questionnaire suggests that they maybe increasing in distribution through the 
southern, eastern, and western counties of the state, allowing more people to observe them. 
This observation data set will continue to grow as more bobcats populate different areas of 
the state and are seen or accidentally killed by more people. However, as bobcats become 
more common in certain areas of the state, the residents in those areas may not feel that their 
observations are important to report, now that the species is "common" to them. Local 
wildlife and natural resource personnel should be consistent and persistent in reminding the 
public that their wildlife observations of such species like bobcat are important and will 
contribute to the future management plans, research, and actions for the species. 
Reminders can be in the form of personal communication or other informal ways 
such as postcards and signs posted at state parks, county conservation boards, and county 
extension offices. Announcements may be made periodically (e.g. before and after 
hunting/trapping seasons for other animals) in sportsmen, community, and extension program 
newsletters, and other sources that are likely to reach most residents in a county or region. 
Encouragement to participate in training for on-going wildlife monitoring through the Iowa 
NatureMapping Program will further enhance data and species management efforts. 
Kautz et al. (2001) solicited reports of bobcat observations in New York from several 
types of outdoor recreationists by using department publications, postcards to individual 
trappers and houndsmen, and letters to birding groups and licensed hunting guides, as well as 
reports from archery deer hunters. Some of these techniques may work better than others in 
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Iowa, but techniques may be useful in combination. Public land recreationists could be 
targeted for information by posting an announcement at campground check-in points, and 
providing aself-administered questionnaire to be completed by those visitors who had 
observed a bobcat during their visit. 
Data collection tools (post cards, self-administered surveys, etc.) should be chosen by 
the natural resource agency personnel in relation to their target audience and should be in a 
consistent format throughout the state. In addition, a collection location and personnel 
should be assigned to sorting and compiling the reports received by observers. Wildlife 
managers should also specify a standard set of information needed for each observation (i.e. 
person, county, date, LTTM, road/stream intersection, situation, action of animal, age of 
animal, dead or alive, if dead —location of carcass, gender, age, trap, shot, or road kill), so 
that all reports in the database are consistent and comparable. Iowa NatureMapping provides 
such a resource. 
Most people were openly excited to provide their information and were glad to find 
out that their observations were important for management and conservation of the resource. 
Public input, knowledge of, and positive attitudes toward the resource (predators in 
particular) can enhance the conservation, re-establishment, or management of target species, 
such as bobcat. For predators to return and survive in ahuman-altered landscape like Iowa, 
where most land is in private ownership and in various human uses, the human residents 
must be supportive of and participate in their conservation and/or management. To do that, 
they must have knowledge of the species and of the goals of the management agency. 
This was one example of public involvement in wildlife management. The 
questionnaire was a useful tool for gathering presence data for a rare and low-density 
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predator but could also be applied to other wildlife that are rare or occur in low densities. 
The detail of the data provided in the completed ISU questionnaires could be used as a non-
invasive technique for gathering anecdotal, general habitat use information. This anecdotal 
data can then be used as a foundation for further research. This data can provide locations on 
where to search for bobcats for more rigorous biological and ecological studies, such as the 
one which began in the spring 2003 by the IDNR in south central Iowa to gather information 
from collared bobcats for habitat use modeling and population or abundance estimates 
(Gosselink, IDNR, pets. comet.). The questionnaire technique provided valuable observation 
data at low cost to the wildlife management agency. Positive feedback to those who 
contributed their observations will most likely result in broader public support of future 
management plans and actions regarding bobcats in Iowa. However, the effort by the 
agencies to involve the public must be continuous and adaptive as the public and the wildlife 
resource change with time. 
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GENERAL CONCLUSIONS 
This research was conducted to gather information about Iowa residents regarding 
their knowledge of and attitudes toward predators, and to provide an example of citizen 
involvement in monitoring a rare predator in Iowa. The results of the mail survey indicate 
that in general there are few differences between rural and urban residents in their knowledge 
of and attitudes toward most predators which we asked about. Wildlife managers should be 
aware that there was a difference of opinion between rural and urban residents regarding 
wolves in Iowa. Urban residents are in favor of wolves returning to Iowa, whereas rural 
residents are not. Four other species to be aware of are the black bear, cougar, bobcat, and 
river otter. The first three have been returning to Iowa on their own, a.s documented by 
citizen reports over the past decade, and the river otter was actively reintroduced in the 1980s 
(R. Andrews, IDNR Forbearer Biologist, unpublished data). With the reappearance of these 
mammalian predators on the Iowa landscape, managers should be aware of the public's 
attitudes toward them, to help plan for and mitigate any conflicts or potential conflicts that 
may arise. Wildlife managers should prepare educational materials and status 
announcements for each of these species, to be distributed in areas where these species are 
recolonizing Iowa, to aid residents in understanding and behaving appropriately (Conover 
2001) should they encounter one of these predators. 
The second project gathered information from Iowa residents who had observed a 
bobcat in Iowa during the previous five years. The data received was voluntary, and the 
people contributing to the data set were excited about their observations and pleased to share 
them. Wildlife managers should embrace this enthusiasm and encourage residents to 
contribute further observational information regarding bobcats and other predators that are 
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secretive or uncommon in Iowa. Caution and specific guidelines should used to avoid an 
abundance of unsubstantiated reports. This project involved the public in contributing bobcat 
location information, which is a similar purpose of the Iowa NatureMapping Program 
(INMP). Therefore it is reasonable for the INMP to continue collecting bobcat observation 
data via the questionnaire created for this project. 
Public involvement is an important component of wildlife management planning. 
This study serves as a foundation for wildlife managers to use when developing management 
plans and goals for various predators within Iowa. Wildlife management goals and plans are 
more easily achieved when the public participates in the planning process and supports the 
plan negotiated (Nie 2003). Wildlife agency personnel should continue to survey Iowa 
residents regarding specific issues, so that many views are represented in the management 
process. 
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APPENDIX A. INITIAL MAILING COVER LETTER AND SURVEY QUESTIONS TO 
ASSESS IOWA RESIDENTS' KNOWLEDGE OF AND ATTITUDES TOWARD 
PREDATORS. 
5 April 2002 
Dear Iowan: 
Interwoven with the agricultural base of your state is a vast wildlife resource. You can 
provide information that will assist wildlife managers in managing this resource. Wildlife managers 
in Iowa are charged with the task of managing wildlife for the needs and wants of the citizens of the 
state. These managers are able to make more informed management decisions when they are aware of 
the public's perspective. This survey is designed to gather information for that purpose. The 
information you provide in answering these questions will be analyzed and will help determine how 
wildlife is managed in Iowa. In addition, this information will serve as the research component for my 
Master's of Science thesis at Iowa State University (ISU). 
Your household was randomly chosen as one of a select number to survey regarding Iowa 
residents' knowledge of and attitudes toward predators and other wildlife. I ask that the survey be 
completed by the member of the household, eighteen years or older, who had the most recent 
birthday. In order that the results of the study truly represent the knowledge and attitudes of Iowans, it 
is important that each survey be completed and returned. 
Your address will remain confidential. The survey has an identification number for mailing 
purposes only. This number is used to track who has responded. Please complete and return this 
survey within the next 7 days, so that I may conserve resources and avoid sending you a second copy 
of this survey. Your address will not be included in any report or thesis. Once the data have been 
analyzed and any reports/thesis written, this information will be destroyed. A report of these results 
will be available on the ISU Extension Wildlife Web site (http://www.extension.iastate.edu/wildlife~
no later than 1 June 2003. 
The survey will take approximately 20 minutes to complete. I appreciate your willingness to 
share your knowledge and opinions, and accept that you are not obligated to participate. However the 
results of this survey will more accurately represent the opinions of the residents of Iowa if everyone 
responds. 
Thank you for taking the time to assist me by answering this survey. If you have any 
questions about this survey please feel free to contact me, or my advisor, Dr. Pease. 
Sincerely, 
Anne Avery, M.S. Candidate 
Extension Wildlife Assistant 
Department of Animal Ecology 
124 Science II, Iowa State University 
Ames, IA S 0011 
515-294-7222 
aavery@iastate. edu 
Dr. James Pease 
Extension Wildlife Specialist 
Department of Animal Ecology 
124 Science II, Iowa State University 
Ames, IA 50011 
515-294-7429 
j 1p eas eta iastate. edu 
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Section 1: Wildlife Knowledge 
A predator is defined as an animal that hunts and kills other animals for its food. I would like to 
ask you some questions about your knowledge of predators. Please answer the following questions 
by circling a Y for yes, an N for no, and DK if you don't know. 
1. Which of the following predators currently exist in the wild in Iowa? 
Don't 
Predator Yes No know 
Gray wolf Y N DK 
Tiger Y N DK 
Baid eagle Y N DK 
Ocelot Y N DK 
Bobcat Y N DK 
Barn owl Y N DK 
Raccoon Y N DK 
Badger Y N DK 
Dingo Y N DK 
River otter Y N DK 
Python Y N DK 
Mink Y N DK 
Tarantula Y N DK 
Hyena Y N DK 
Ladybug Y N DK 
Don't 
Predator Yes No know 
Indiana, bat Y N DK 
Coyote Y N DK 
Red fox Y N DK 
Red-tailed hawk Y N DK 
Masked shrew Y N DK 
American robin Y N DK 
European starling Y N DK 
Northern pike Y N DK 
Striped skunk Y N DK 
Blanding's turtle Y N DK 
Leopard frog Y N DK 
Bull snake Y N DK 
Brown recluse spider Y N DK 
Short-tailed weasel Y N DK 
Praying mantis Y N DK 
~~ 
2. Now I would like to ask about your knowledge of animal diets. Not all of these animals are 
predators. Please circle the single most appropriate letter for the type of diet for each animal, or DK 
if you do not know of the animal or what it eats. 
C =Carnivore =only eats meat (mammal, bird, or fish meat) 
O =Omnivore =eats meat and plant material 
I =Insectivore =only eats insects 
H =Herbivore =only eats plant material 
DK =Don't know what this animal is or what it eats 
Animal C O I H DK 
Bear C O I H DK 
Coyote C O I H DK 
Bobcat C O I H DK 
Raccoon C O I H DK 
Skunk C O I H DK 
Mink C O I H DK 
Opossum C O I H DK 
Deer C O I H DK 
Hawk C O I H DK 
Bull snake C O I H DK 
Spider C O I H DK 
North American 
bats C O I H DK 
European 
starling C O I H DK 
Animal C O I H DK 
Wolf C O I H DK 
Fox C O I H DK 
Cougar C O I H DK 
Badger C O I H DK 
River otter C O I H DK 
Weasel C O I H DK 
Bison C O I H DK 
Eagle C O I H DK 
Owl C O I H DK 
Pelican C O I H DK 
Ladybug C O I H DK 
American 
robin C O I H DK 
Praying 
mantis C O I H DK 
~s 
Section 2: Attitudes toward predators 
Now I would like to shift from your knowledge of predators to how you perceive them, or more 
generally what your attitudes are toward predators. 
3. People have different perceptions of or attitudes about different animals. Based on your 
personal eacperience (i.e. hearsay, television, books, actual encounters, etc.), please circle the 
corresponding letters) for your level of fear in an encounter with each of the following 
animals. Please disregard concern for personal property other than livestock or pets. 
NF = I have no fear of this animal. 
LP = I fear this animal will harm my livestock or pets.
S = I fear this animal will harm me sel or other people. 
SLP = I have a combined fear of harm to myself, livestock, or pets. 
DK = I am not familiar with this animal; I don't know my response. 
Animal NF LP S SLP DK 
Black bear NF LP S SLP DK 
Coyote NF LP S SLP DK 
Bobcat NF LP S SLP DK 
Raccoon NF LP S SLP DK 
Skunk NF LP S SLP DK 
Mink NF LP S SLP DK 
Opossum NF LP S SLP DK 
Bald Eagle NF LP S SLP DK 
Owl NF LP S SLP DK 
Spider NF LP S SLP DK 
N. American 
bats NF LP S SLP DK 
Non-poisonous 
snake NF LP S SLP DK 
Animal
Wolf 
Fox 
Cougar 
Badger 
NF
NF 
NF 
NF 
NF 
River otter NF 
Weasel 
Shrew 
Hawk 
NF 
NF 
NF 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
LP S SLP DK 
Ladybug NF LP S SLP DK 
Poisonous 
snake NF LP S SLP DK 
Praying 
mantis NF LP S SLP DK 
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4. Please circle one of the following options that best represents your opinion about each Of the 
following animals. 
WA = I _w  t them in Iowa and in my _a  (community or neighborhood). 
W = I =w  them in the state, but not in my community or neighborhood. 
N = NeutraU I have no opinion. 
D = I don't want them in Iowa, but don't actively eliminate them. 
E =This species should be eliminated from Iowa. 
Animal WA W N D E 
Black bear WA W N D E 
Coyote WA W N D E 
Bobcat WA W N D E 
Raccoon WA W N D E 
Skunk WA W N D E 
Mink WA W N D E 
Opossum WA W N D E 
Bald Eagle WA W N D E 
Owl WA W N D E 
Spider WA W N D E 
N. American 
bats WA W N D E 
Non-poisonous 
snake WA W N D E 
Animal WA W N D E 
Wolf WA W N D E 
Fox WA W N D E 
Cougar WA W N D E 
Badger WA W N D E 
River otter WA W N D E 
Weasel WA W N D E 
Shrew WA W N D E 
Hawk WA W N D E 
Skink WA W N D E 
Ladybug WA W N D E 
Poisonous 
snake WA W N D E 
Praying 
mantis WA W N D E 
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5. Many animal populations have declined or disappeared from Iowa since the mid-
1800's. Some of those species have re-populated parts or all of Iowa naturally, 
while others have been re-introduced by humans. Still others have not been found in Iowa 
since their disappearance. Please use the following choices to represent your attitude about 
the following animal species 
R =This species should be allowed to return to Iowa on its own. 
RI =This species should actively be re-introduced to Iowa. 
F~RI =This species should be allowed to return on its own and be re-introduced.
DW = I don't want this species in Iowa (none of the above). 
DK = I don't know of this animal. 
Animal R RI RRI DW DK 
Black bear R RI RRI DW DK 
Gray fox R RI RRI DW DK 
Bobcat R RI RRI DW DK 
Mud puppy R RI RRI DW DK 
Common 
loon R RI RRI DW DK 
Prairie 
rattlesnake R RI RRI DW DK 
Long-tailed 
weasel R RI RRI DW DK 
Animal R RI RRI DW DK 
Gray wolf R RI RRI DW DK 
Cougar R RI RRI DW DK 
Barn owl R RI RRI DW DK 
Grass 
pickerel R RI RRI DW DK 
B landing's 
turtle R RI RRI DW DK 
Spotted 
skunk R RI RRI DW DK 
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6. Do you own or operate one or more acres of land in Iowa? Yes No 
If No, please skip to question 9. 
7. I would like to consider species that have returned to Iowa on their own. For each animal, 
how would you react if the animal was discovered on your land? Please circle one of the 
four options that best describe your feelings. 
H: I would actively provide habitat for this species. 
N: I would do nothing (neutral); the animals) could stay or go. 
SR: I would seek to have this species removed from my property. 
R: I would actively remove this species from my property. 
Animal H N SR R 
Coyote H N SR R 
Cougar H N SR R 
Mink H N SR R 
Prairie 
rattlesnake H N SR R 
Bald eagle H N SR R 
Animal H N SR R 
Gray fox H N SR R 
Bobcat H N SR R 
Indiana bat H N SR R 
Broad-winged 
hawk H N SR R 
Gray wolf H N SR R 
8. During the last two years have you participated in any of the following 
programs on land you own or operate? 
Program
Conservation Reserve Program 
Wetland Reserve Program 
Forest Reserve Program 
Private lands program (USFWS) 
WHIP —Wildlife Habitat 
Improvement Program 
Other Federal, State, or Local Habitat 
programs on your land 
YES NO 
Y N 
Y N 
Y N 
Y N 
Y N 
Y N 
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9. Please use the following categories (1-6) to describe your opinion about providing habitat for 
the following species. Please circle the one choice that best corresponds to your feelings 
about providing habitat for each animal. (Please answer regardless of land ownership.) 
1 = I actively provide special habitat for this species on land I own or operate. 
2 = I am willing to provide special habitat on land I own or operate. 
3 = I don't provide special habitat, but the species is present on my property. 
4 =Public Wildlife Agency should provide habitat in or near my community. 
5 = I think habitat should be provided somewhere in Iowa for this species. 
6 = I don't think habitat should be provided for this species in Iowa. 
Animal 1 2 3 4 5 6 
Black bear 1 2 3 4 5 6 
Wolf 1 2 3 4 5 6 
Coyote 1 2 3 4 5 6 
Fox 1 2 3 4 5 6 
Bobcat 1 2 3 4 5 6 
Cougar 1 2 3 4 5 6 
Raccoon 1 2 3 4 5 6 
Badger 1 2 3 4 5 6 
Skunk 1 2 3 4 5 6 
River otter 1 2 3 4 5 6 
Mink 1 2 3 4 5 6 
Weasel 1 2 3 4 5 6 
Opossum 1 2 3 4 5 6 
Shrew 1 2 3 4 5 6 
Bald Eagle 1 2 3 4 5 6 
Hawk 1 2 3 4 5 6 
Owl 1 2 3 4 5 6 
Skink 1 2 3 4 5 6 
Spider 1 2 3 4 5 6 
Ladybug 1 2 3 4 5 6 
N. American 
bats 1 2 3 4 5 6 
Poisonous 
snake 1 2 3 4 5 6 
Non-poisonous 
snake 1 2 3 4 5 6 
Praying 
mantis 1 2 3 4 5 6 
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Congratulations! You are almost finished. In the following section I would like to learn more about 
you. 
First, I would like to know about your outdoor activities in relation to wildlife, and nature in general. 
10. Which of the following activities did you participate in as a youth (i.e. less than 
18 years old) and which ones as an adult (i.e. 18 years or older)? 
(please check all that apply) 
ACTIVITY AS A YOUTH AS AN ADULT 
Hunting: 
big game 
upland game 
waterfowl 
other (write in) 
Fishing 
Trapping 
Bird watching (away from home) 
Bird watching (at home) 
Bird feeding (at home) 
Feeding other wildlife (at home) 
Camping (with family) 
Camping (with youth group) 
Backpacking 
Hiking 
Nature trail or path walking/biking 
Canoeing/Kayaking 
Boating 
"Mountain" or Off-Road Bicycling 
Cross-country skiing or snowshoeing 
Snowmobiles 
Other Off-Road Vehicle 
Collected rocks, shells, insects, etc. 
Went mushroom, nut or berry hunting 
Read nature books 
Visit a "wild or natural place" to be alone 
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11. Have you served on any local or state commissions or boards in the past two 
years? (circle the number of all that apply) 
1 County Conservation Board (CCB) 
2 Iowa Department of Natural Resources (DNR) 
3 Natural Resource Conservation Service (MRCS) 
4 Soil and Water District Commission 
5 Extension Council 
6 Iowa Farm Bureau 
7 Other (write in) 
8 I have not participated with any of the above organizations. 
12. Have you volunteered for any of the following agencies or groups in the last two 
years? Were you a member of any of the following in the last two years? (please 
check all that apply) 
Government groups including but not limited to: VOLUNTEER MEMBER 
Iowa Department of Natural Resources (DNR) 
County Conservation Boards) 
County Extension 
National Wildlife Refuge 
Other government group (write in) 
Non-government or Not-for-Profit groups including but not limited to: 
Iowa Natural Heritage Foundation 
Iowa Natural Areas Program 
Audubon Society 
The Nature Conservancy 
Trees Forever 
Other Non-government group (write in) 
Sportsman's groups including but not limited to: 
Pheasants Forever 
Ducks Unlimited 
National Wild Turkey Federation 
Iowa Trappers Association 
National Trappers Association 
Other sportsman's group (write in) 
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13. If you are amulti-acre landowner, do you raise livestock? Yes No 
If yes, what type(s)? (circle the number of all that apply) 
1 —Sheep 2 —Cattle 3 —Hogs 4 —Chickens 5 -Other 
1 —Confinement 2 -Pasture 3 —Both (confinement and pasture) 
Finally, I would like to gather a bit more information about you that will remain confidential, but will 
be very useful in understanding which people assisted me in this survey. Please tell me more about 
yourself by answering the following questions. 
14. Where do you currently live? (please check one) 
Urban: Metro area greater than 10,000 people 
Urban: Suburban area greater than 10,000 people 
Small town: incorporated area less than 10,000 people 
Rural: Non-farm 
Rural: Farm 
15. How many years have you lived in this type of location? 
<lyr. 1-5 yrs 6-1Oyr >l0yrs 
16. Prior to age 15, what was the primary area you lived in? (please check one) 
Urban: Metro area greater than 10,000 people 
Urban: Suburban area greater than 10,000 people 
Small town: incorporated area, less than 10,000 people 
Rural: Non-farm 
Rural: Farm 
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Please circle the correct category about yourself. 
17. What is your gender? Male Female 
18. What is your age group? 18-20 21-30 31-40 41-50 51-60 61 + 
19. What category best describes your current occupation? 
(please circle one number) 
1 = Business/Non-Agriculture 2 =Agriculture 3 =Manufacturing 
4 =Education 5 =Government 6 =Home 
7 =Retired 8 =Other (write in) 
20. What is the highest level of education you have completed? 
(please circle one number) 
1 =Some high school 
2 =High school graduate 
3 =Some college 
4 =College graduate 
5 =Graduate school (some or all) 
Thank you for taking the time to fill out this survey. The information you have provided will help 
determine how wildlife is managed in Iowa. 
When you have completed the survey, please fold the back cover over the front cover, so the return 
address to ISU is showing, then tape (please do not staple) the edge closed before mailing. 
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APPENDIX B. THE REMINDER POST CARD MAILED TO IOWA RESIDENTS ONE 
WEEK AFTER THE INITIAL MAILING. 
Last week a survey inquiring about your knowledge of, and attitudes toward, predators and other 
wildlife was mailed to you. Your address was randomly chosen from a white pages listing. 
If you have already completed and returned the survey to me, thank you very much. If not, 
please do so today. I appreciate your help with this survey for my thesis and to assist wildlife 
managers in managing wildlife and predators for Iowans. 
If you did not receive a survey, or if it was misplaced, please call me collect at 515-294-7222, 
or email me at aavery@iastate.edu and I will get another one in the mail to you today. 
Sincerely, 
Anne Avery, M.S. Candidate 
Extension Wildlife Assistant 
Department of Animal Ecology 
124 Science II 
Iowa State University 
Ames, IA 50011-3221 
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APPENDIX C. COVER LETTER FOR THE SECOND MAILING SENT TO THOSE 
~►THO HAD NOT YET RESPONDED TO THE I~~IAIL SURVEY. 
2 May 2002 
Dear Iowan: 
About 4 weeks ago you should have received a survey I sent you regarding Iowa 
wildlife. If you have already returned your completed survey, thank you. If you have misplaced 
your copy, or not had time to complete it, here is another copy for your convenience. Please 
take a few moments right now and complete it. I need your response in order to be accurate in 
gauging Iowans' attitudes and perspectives toward wildlife. The information you provide in 
answering these questions will be analyzed and will help determine how wildlife is managed in 
Iowa. In addition, this information will serve as the research component for my Master's of 
Science thesis at Iowa State University (ISU). 
Your household was randomly chosen as one of a select number to survey regarding Iowa 
residents' knowledge of and attitudes toward predators and other wildlife. I ask that the survey be 
completed by the member of the household, eighteen years or older, who had the most recent 
birthday. In order that the results of the study truly represent the knowledge and attitudes of Iowans, it 
is important that each survey be completed and returned. 
Your address will remain confidential. The survey has an identification number for mailing 
purposes only. This number is used to track who has responded. Please complete and return this 
survey within the next 7 days, so that I may begin analyzing the responses. Your address will not be 
included in any report or thesis. Once the data have been analyzed and any reports/thesis written, this 
information will be destroyed. A report of these results will be available on the ISU Extension 
Wildlife Web site (http:/iwww.extension.iastate.edulwildlife/} no later than 1 June 2003. 
The survey will take approximately 20 minutes to complete. I appreciate your willingness to 
share your knowledge and opinions, and accept that you are not obligated to participate. However the 
results of this survey will more accurately represent the opinions of the residents of Iowa if everyone 
responds. 
Thank you for taking the time to assist me by answering this survey. If you have any 
questions about this survey please feel free to contact me, or my advisor, Dr. Pease. 
Sincerely, 
Anne Avery, M.S. Candidate 
Extension Wildlife Assistant 
Department of Animal Ecology 
124 Science II, Iowa State University 
Ames, IA 50011 
515-294-7222 
aavery@ iastate. edu 
Dr. James Pease 
Extension Wildlife Specialist 
Department of Animal Ecology 
124 Science II, Iowa State University 
Ames, IA 5 0011 
515-294-7429 
jlpease~a iastate.edu 
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APPENDIX D. QUESTIONS NON-RESPONDENTS WERE ASKED DURING A PHONE 
SURVEY TO ASSESS NON-RESPONSE BIAS TO THE MAIL SURVEY. 
1. Please choose one of the following options that best represents your opinion about each of the 
following animals. 
WA = I w_, ant them in Iowa and in my area (community or neighborhood). 
W = I =w  them in the state, but not in my community or neighborhood. 
N = NeutraU I have no opinion. 
D = I don't want them in Iowa, but don't actively eliminate them. 
E =This species should be eliminated from Iowa. 
Animal WA W N D E 
Black bear WA W N D E 
Coyote WA W N D E 
Bobcat WA W N D E 
Raccoon WA W N D E 
Skunk WA W N D E 
Wolf WA W N D E 
Fox WA W N D E 
Cougar WA W N D E 
Badger WA W N D E 
River otter WA W N D E 
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2. Many animal populations have declined or disappeared from Iowa since the mid- I S00's. 
Some of those species have re-populated parts or alI of Iowa naturally, while others 
have been re-introduced by humans. Still others have not been found in Iowa since their 
disappearance. Please use the following choices to represent your attitude about 
the following animal species: 
R =This species should be allowed to re_tur_n to Iowa on its own. 
RI =This species should actively be re-introduced to Iowa. 
RRI =This species should be allowed to return on its own and be  re-introduced. 
DW = I don't want this species in Iowa (none of the above). 
DK = I don't know of this animal. 
Animal R RI RRI DW DK 
Black bear R RI RRI DW DK 
River Otter R RI RRI DW DK 
Bobcat R RI RRI DW DK 
Wolf R RI RRI DW DK 
(gray) Fox R RI RRI DW DK 
Cougar R RI RRI DW DK 
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With the following questions I would like to learn more about you. 
First, I would like to know about your outdoor activities in relation to wildlife, and nature in general. 
3. Which of the following activities did you participate in as a youth (i.e. less than 18 years old) 
and which ones as an adult (i.e. 18 years or older)? 
(please choose all that apply) 
ACTIVITY AS A YOUTH AS AN ADULT 
Hunting: 
Fishing 
Bird watching 
Campine
Hiking 
Read nature books 
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Finally, I would like to gather a bit more information about you that will remain confidential, but will 
be very useful in understanding which people assisted me in this survey. Please tell me more about 
yourself by answering the following questions. 
4. Where do you currently live? (please check one} 
Urban: Metro area greater than 10, 000 peop 1 e 
Urban: Suburban area greater than 10,000 people 
Small town: incorporated area less than 10,000 people 
Rural: Non-farm 
Rural: Farm 
5. How many years have you lived in this type of location? 
<1 yr. 1-5 yrs 6-1 Oyr > l Oyrs 
6. Prior to age 15, what was the primary area you lived in? (please check one) 
Urban: Metro area greater than 10,000 people 
Urban: Suburban area greater than 10,000 people 
Small town: incorporated area less than 10,000 people 
Rural: Non-farm 
Rural: Farm 
7. What is your age group? 18-20 21-30 31-40 41-50 51-60 61 + 
8. What is the highest level of education you have completed? 
(please choose one) 
1 =Some high school 
2 =High school graduate 
3 =Some college 
4 =College graduate 
5 =Graduate school (some or all) 
Male Female 
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APPENDIX E. COVER LETTER AND QUESTIONNAIRE FOR BOBCAT 
OBSERVATIONS. 
Dear Participants: 
This questionnaire is designed to gather information about bobcat (Lynx rufus) observations 
in Iowa. The answers to these questions will enhance the existing database of bobcat 
locations, and will then be used to generate a distribution map using Geographic Information 
Systems (GIS) Software. 
dour name and contact information will only by used by myself, Dr. James Pease at Iowa 
State University, or the Bobcat Database Manager with the Iowa Department of Natural 
Resources to contact you should we need clarification on any of your responses. This 
information will not be included in the compiled observation database. 
The questionnaire will take approximately 10-15 minutes to complete. The time may vary 
depending on the number of observations that each individual has to submit. I appreciate 
your willingness to share your observations, but there is no obligation for your participation. 
Thank you for talking the time to assist me in gathering information to expand the database on 
bobcats in Iowa. Please contact Dr. Pease or me if you have any new bobcat sightings to 
report. 
Sincerely, 
Anne Avery 
Extension Wildlife Assistant 
Department of ~~al Ecology 
124 Science II 
Iowa State University 
Ames, IA 50011 
515-294-7222 
aavery~iastate. edu 
Dr. James Pease 
Extension Wildlife Specialist 
Department of Animal Ecology 
124 Science II 
Iowa State University 
Ames, IA 50011 
515-294-7429 
j 1pease~~ i astate. edu 
94 
Questionnaire 
Please fill in each question to the best of your ability and recollection. Thank you. 
Please tell me about yourself 
(# 1-5 are for my information only, not to be used in the database) 
1. Name 
2. Address 
3. Phone 
4. Email 
5. Gender M F 
6. Age 
7. County of residence 
8. Occupation 
9. Are you a trapper? Y N How many years? 
If not, skip to question # 13
10. What is/are your target species? 
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11. Have you accidentally trapped a bobcat? (No legal consequences.) Y N 
If yes, where, and when (date)? 
In your estimation what was the approximate age (juvenile or adult) and sex of the animal(s)? 
What did you do with the animal(s)? 
Describe the situation/environment you were in when you caught/observed the bobcat or its 
sign (tracks, scat). [Road, woodland, creek area, corn, hay, barn, etc.] 
12. How frequently are you in this area? 
What seasons/times of year? What trapping seasons? 
13. Do you actively look for wildlife when outdoors? Y N 
14. Do you keep track of the animals you observe (please circle one)? Y N 
If yes: journal mental note (please circle one) 
15. How many times have you seen a bobcat or its sign? 
16. If you have seen a bobcat, did you tell someone? Y N 
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Who did you tell? 
Did you contact: (Please give name, if possible, of person you spoke with, or location.) 
CCB 
County Ems. 
County Conservation Officer 
DNR Conservation Officer 
DNR Natural Resource Biologist 
General Number of IDNR 
V~That was the response you received from each of the contacts? 
17. For each bobcat observation please provide the following: 
Date (mo/yr) Location saw den site (Y/N) 
a) 
b) 
c) 
d) 
Size of animal (pounds or height/length)? Behavior of animal (running, walking, etc.) 
a) 
b) 
c) 
d) 
97 
Describe the animal or sign (tracks, scat, kill site, den) that you saw. [size, color, other 
characteristics] 
What were the lighting conditions? dusk 
Air temperature? 
full sun cloudy night 
< 40 F 40-60 F 60-80 F >80 F 
Weather? sundry raining snowing sun with snow or wet ground 
Did you take photos? Y N 
18. If you saw tracks, were they on: snow mud dry ground 
Size of track or scat (diameter in inches for tracks; diameter and length of each segment for 
scat)? 
19. Was your observation the result of a road kill? Y N 
Thank you for talking the time to assist the IDNR in gathering information about bobcats in 
Iowa. 
If filling out electronically, please email to aaven-~a~iastate.edu or  ilpease~a?iastate.edu.
If filling out paper copy, please mail to Anne Avery or Jim Pease, 124 Science II, ISU, Ames, IA 50011-3221. 
